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decisive therapy in a delicate matter 


‘Triburon’ 


U of triclobisonium chloride CHLORIDE 


‘Unetnal (oream 


wide-spectrum microbicide 
antitrichomonal - antibacterial - antimonilial 


provides potent microbicidal action in vaginal infections, 
including trichomoniasis, moniliasis and nonspecific vaginitis 


Effective—Cured or markedly improved—within 2-3 weeks—86 per cent of 250 patients with various 
types of vaginal infections." 

Broad spectrum—Pathogens included Trichomonas vaginalis, Candida albicans and Hemophilus 
vaginalis, as well as other gram-negative and gram-positive organisms.'* 

Safe—Closed-patch skin tests proved Triburon Chloride, the active ingredien: of Triburon Vaginal 
Cream, “. . . to be nonirritating . . . not sensitizing. . . .”’3 

Nonstaining, odorless Triburon Vaginal Cream is also suited for use during pregnancy, menstruation, 


for senile vaginitis with conjunctive therapy, for preoperative, postoperative and postpartum pro- 
phylaxis, after cauterization, conization, irradiation. 


Composition: Triburon Vaginal Cream contains 0.1% 
concentration of Triburon in a white, hydrophilic 
cream base. 


Dosage: One applicatorful of Triburon Vaginal Cream 
should be introduced into the vagina every night for 2 
weeks. If necessary, the course of therapy may be 
repeated, 


ROCHE LABORATORIES 


Caution: Triburon is virtually nonsensitizing and non- 
irritating but if evidence of sensitization occurs, use 
of the cream should be discontinued. 

Supplied: 3-ounce tubes with 18 disposable applicators. 
References: 1. J. J. McDonough and N. Mulla, to be pub- 
lished. 2. Reports on file, Roche Laboratories. 3. R. C. V. 


Robinson and L. E. Harmon, Antibiotics Annual 1958- 
1959, New York, Medica: Encyclopedia, Inc., 1959. 


aA Division of Hoffmann-La Roche Inc ¢ Nutley 10 © N. J. 
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announcing 


PRINADOL* 


brand of phenazocine 


a potent new narcotic agent for the relief of pain 
—first synthesized by the National Institutes of 
Health as NIH 7519 


Available: ‘Prinadol’ Ampuls, 1 cc. (2 mg./cc.) 
‘Prinadol’ Multiple Dose Vials (graduated), 10 cc. (2 mg./cc.) 


For complete information about this important new drug, consult your 


hospital pharmacist, your S.K.F. representative, or write to the Medical SMITH 
Department, Smith Kline & French Laboratories, Philadelphia 1. KLINE & 
*Trademark FRENCH 


January, 1960 Page 3 


0 
» 
j | 
| 


Contents continued from page 2 


The placenta 


Complications 


Page 4 


of pregnancy 


Lactic dehydrogenase in pregnancy and the 108 
puerperium 

Dennis P. Heimback, M.D., and Anthony P. Prezyna, M.D., 
Lackawanna, New York 

Vitamin B,, absorption during pregnancy: a 113 
controlled study 

Richard P. Gotchel, M.D., and B. Frank Lovett, M.D.., 

Camden, New Jersey 

Studies in placental permeability 117 
Morrie M. Gelfand, M.D., George ]. Strean, M.D., 

Vitautas Pavilanis, M.D., and Joseph Sternberg, 

M.D., Montreal, Quebec 

The significance of placental/fetal weight ratios 134 
William A. Little, M.D., New York, New York 

A giant placenta 138 
J. Lee Dockery, M.D., Miami, Florida 

Pregnancy complicated by diabetes 140 
James D. Garnet, M.D., Philadelphia, Pennsylvania 

Idiopathic thrombocytopenic purpura and pregnancy 148 
M. Leon Tancer, M.D., New York, New York 

The nephrotic syndrome in pregnancy 154 
H. V. Freidell, M.D., and F. B. Zener, M.D.., 

Santa Barbara, California 

Intestinal obstruction in pregnancy 157 
Velimir S. Svesko, M.D., and Bernard J. Pisani, 

M.D., New York, New York 

Inferior vena cava syndrome in late pregnancy 162 
Bernard E. Cappe, M.D., and Sylvan N. Surks, M.D., 

New Hyde Park, New York 

Carcinoma of the cervix and pregnancy 164 
Richard W. Stander, M.D., and John N. Lein, 

M.D., Indianapolis, Indiana 

Pseudomonas aeruginosa as a cause of necrotizing 168 


renal papillitis 
Iwan O. Meyer, M.D., Columbus, Ohio 


(Contents continued on page 6) 


Am. J. Obst. & Gynec. 


during pr esfancy or lactation 
make sure ot dietary udequacy 
with new low cost. 


Mot4 you Prenatal 


| ONLY | tablet daily, 1/ 2 ype usualcost, phosphorus-free, 12 vitamins plus 10 minerals 


The clinical superiority of MoL-IRON for the correction of iron deficiency during preg- 
nancy has been established by more published reports than are available for any other 
iron preparation. 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 


January, 1960 Page 5 


* 
of 
3 
| 


Contents continued from page 4 


Labor and_ Treatment of threatened premature labor with 172 
delivery large doses of progesterone 


Fritz Fuchs, M.D., and Georg Stakemann, M.D., 
Copenhagen, Denmark 


Hourly variation in onset of labor and rupture 177 
of membranes 


Landrum B. Shettles, M.D., New York, New York 


Single application of intravenous Pitocin for 180 
induction of labor in toxemias of pregnancy 


Charles Fields, M.D., and Alexander Varga, M.D., 
Chicago, Illinots 


Department of current opinion 


Pertinent 
comments 


The relation of nasopharyngeal infection to 187 
infertility 

Bernard Sandler, M.D., D.M.R., D.R.C.O.G.., 

Manchester, England 


Mancinism 190 
Allan C. Barnes, M.D., Cleveland, Ohio 


Editorial 


The new format : 193 


Reviews and abstracts 


Books received for review 194 


Selected abstracts 195 


Roster 


Page 6 


Roster of American obstetrical and gynecological 204 
societies 


Am. J. Obst. & Gynec. 


‘ 
2 
i 


IMPROVING ON NATURE 


One of nature’s most abundant gifts, oil 


is of more value to man because he has 
processed it to meet his specific require- 
ments. In the treatment of hypothyroidism, 
Proloid, the only improved but complete 
thyroglobulin, offers similar evidence of 
man’s ingenuity in improving on nature. 


An exclusive double assay assures unvary- 
ing potency and a uniform clinical response 
from prescription to prescription. To re- 
store patients to a euthyroid state—safely 
and smoothly—specify Proloid. Three grains 
of Proloid daily is the average dosage for 
patients with mild forms of hypothyroidism. 


STANDARD OIL CO. (N. J.) 
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Both are basic for relief and correction of constipation 


Effective relief and correction of constipation require more than clear- 
ing the bowel. Basic to the actual correction of the condition itself is 
the establishment of regular bowel habits. Equally basic is Metamucil 
which adds a soft, inert bulk to the bowel contents to stimulate normal 
peristalsis and also to retain water within stools to keep them soft and 
easy to pass. Thus Metamucil induces natural elimination and pro- 
motes regularity. 


Metamucil 


brand of psyllium hydrophilic mucilloid 
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A New and Better Method 
of Teaching Gynecology 


All illustrations 


are original 


and taken from 


A TEXTBOOK OF 
GYNECOLOGY ein 


A fresh and stimulating text—emphasizing points in PATHOLOGY, DIAG- 
NOSIS, and TREATMENT. Theories are touched upon but the theme al- 
ways returns to the FACTS AS KNOWN TODAY. 


ALL ILLUSTRATIONS ARE NEW 
TONE DRAWINGS SKETCHES PHOTOMICROGRAPHS 


This text is a brief one. The author has removed the “‘chaff from the wheat” 


to make perusal easy and rapid—to allow room for individual teaching 
methods. 


e History from the Patient and @ Fallopian Tubes 
the Gynecological Examination © Ovary 
e The Vulva @ Endometriosis 
e The Vagina @ Relaxation and Displacements 
e The Cervix e Early Complications of Pregnancy 
e Endometrium e Sterility 
® Uterus @ Menopause 


The integrated understanding of a woman’s personality and its effect on her 
gynecologic function are touched upon importantly throughout. Doctor Gray’s 
treatise will long serve as inspiration to future physicians to maintain their 
interest in this large number of diseases with their dramatic hormonal relations, 


their devastating cancers and their emotional upheavals. 


LAMAN A. GRAY, as 
M.D., F.A.C.S., F.A.C.O.B. Publication date February 1960 


Associate Professor of 
Obstetrics and Gynecology 


Associate in Pathology CHARLES C THOMAS ° PUBLISHER 
University of Louisville 301-327 East Lawrence Avenue 
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In the menopause... 
transition without tears 


Milprem promptly relieves emotional distress 
with lasting control of physical symptoms 


Miltown®+ conjugated estrogens (equine) 


Supplied in two potencies for dosage flexibility: 

MILPREM-400, each coated pink tablet contains 400 mg. Miltown 
(meprobamate) and 9.4 mg. conjugated estrogens (equine). 
MILPREM-200, each coated old-rose tablet contains 200 mg. 
Miltown and 0.4 mg. conjugated estrogens (equine). 

Both potencies in bottles of 60. 


Literature and samples on request. 


CMP-9224-69 


January, 1960 


In minutes, Milprem starts to ease anxiety and 
depression. It relieves insomnia, relaxes tense muscles; 
alleviates low back pain and tension headache. As the 
patient continues on Milprem, the replacement of estrogens 
checks hot flushes and other physical symptoms. 


Easy dosage schedule: One Milprem tablet t.i.d. 
in 21-day courses with one-week rest periods; during the 
rest periods, Miltown alone can sustain the patient. 


Wy WALLACE LABORATORIES, New Brunswick, N. J. 
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NOW... 


after 5 years of research 
and 41,000 patient days 


of clinical testing 


Mead Johnson announces 


a new infant formula 


Entamil 


Infant formula 
nearest to mother's milk’ in nutritional breadth and balance 


In a well controlled institutional study,2 Enfamil was com- 
pared with three widely used infant formula products: 


This formula produced: 
weight gains greater than the average, 
stool firmness between firm and soft... and 


lower stool frequency. 


NEAREST ...to mother’s milk in its pattern of protein, fat 
and carbohydrate by caloric distribution 


NEAREST... to mother’s milk in its pattern of vitamins and 
minerals (more vitamin D in accordance with NRC 
recommendations) 


NEAREST... to mother’s milk in its fat composition (no but- 
terfat; no sour regurgitation) 


NEAREST... to mother’s milk in its ratio of saturated to un- 
saturated fatty acids 


NEAREST ...to mother’s milk in its low renal solute load 


ENFAMIL LIQUID—cans of 13 fluid ounces. 1 part Enfamil Liquid 
to 1 part water for 20 cal. per fl. oz. 

ENFAMIL POWDER—cans of 1 Ib. with measure. 1 level measure of 
Enfamil Powder to 2 ounces of water for 20 cal. per fl. oz. 


MEAD JOHNSON & COMPANY, EVANSVILLE 21, INDIANA *Trademark 


1. Macy, |. G.; Kelly, H. J., 


and Sloan, R. E.; 


with the 


Consultation of the 
Committee on Maternal and 
Child Feeding of the Food 
and Nutrition Board, 
National Research Council: 
The Composition of Milks, 
National Academy of 


Sciences, 


National Research 


Council, Publication 254, 
Revised 1953. 2. Research 
Laboratories, Mead Johnson 
& Company. 
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in postmenopausal vaginitis 
in vaginal plastic surgery 


ORTHO": 


Dienestrol 


vaginal estrogen therapy 


builds vaginal epithelium 
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FOR Proven MENOPAUSAL BENEFITS 


with extra relief from anxiety and tension 


The vast majority of meno- 
pausal women, especially 
on the first visit, are nerv- 
ous, apprehensive, and 
tense. PMB-200 or PMB- 
400 gives your patient the 
advantage of extra relief 
from anxiety and tension, 
particularly when the pa- 
tient is “high strung,” un- 
der prolonged emotional 
stress, or when psychogenic 
manifestations are acute. 


Proven menopausal bene- 
fits are confirmed by the 
wide clinical acceptance of 


“Premarin,” specifically 
for the relief of hot flushes 
and other symptoms of es- 
trogen deficiency, together 
with the well established 
tranquilizing efficacy of 
meprobamate. 


Two potencies to meet the 
needs of your patients: 


“PREMARIN® WITH MEPROBAMATE* 


PMB-200—Each tablet 
contains conjugated estro- 
gens equine (““Premarin’’) 
0.4 mg., and 200 mg. of 
meprobamate. When 
greater tranquilization is 
necessary you can pre- 
scribe PMB-400 — Each 
tablet contains conjugated 
estrogens equine (“‘Prem- 
arin’’) 0.4mg., and 400 mg. 
of meprobamate. Both 
potencies are available in 
bottles of 60 and 500. 

AYERST LABORATORIES (or 


NewYork16,N.Y., Montreal,Canada 


6917 


SMEPROBAMATE, LICENSED UNDER U. S. PAT. NO. 2,724,720, 
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CASE NO. ] 


Blood Coagulation Time 
3 min. 15 sec. 
Bleeding Time . 1 min. 30 sec. 


CASE NO. 2 


Blood Coagulation Time 
3 min. 25 sec. 
Bleeding Time . 1 min. 20 sec. 


CASE NO. 3 
Blood Coagulation Time . 3 min. 
Bleeding Time . 1 min. 30 sec. 
CASE NO. 4 


Blood Coagulation Time 
3 min. 15 sec. 
Bleeding Time 


CASE NO. 5 


Blood Coagulation Time 
3 min. 10 sec. 
Bleeding Time . 1 min. 40 sec. 


All had normal blood studies— 
yet one had a bleeding problem. 
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SALICYLATE 


(Brand of carbazochrome salicylate) 


*U.S. Pat. Nos. 2581850, 2506294 


THE FWPASSENGILL COMPANY 


Bristol, Tennessee » New York « Kansas City - 
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“*JUST A LITTLE CASE OF CYSTITIS” .. 
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With Cervilaxin, the 1st stage remaining after 
3.5 em. cervical dilatation was found to be 43% 


to 51% shorter than with oxytocin alone...’ 


“A number of our colleagues have insisted that (oxytocin) drip 
alone is adequate to produce these results. Our experience has con- 
vinced them that with the combined use of (oxytocin) and Cervilaxin, 
the remainder of the first stage, beyond an average of about 3.5 cm. 
dilatation is 43% to 51% less than with (oxytocin) alone.’ 


CERVILAXIN® the highly purified, standardized preparation of relaxin—‘‘third hormone 
of pregnancy’’*—is indeed “‘a worthwhile adjunct to the medical induction of labor...’ 


Given by intravenous drip, alone or with oxytocin, early in spontaneous or induced labor 
at term, CERVILAXIN acts physiologically and safely. It (1) softens the cervix, (2) eases 
delivery, by softening cervical and perineal tissues, and (3) avoids birth injuries, by 
diminishing cervical and perineal resistance to the expulsive forces of labor. In fact it 
makes the use of oxytocin safer as well as more efficient. 


CERVILAXIN is supplied in 2-ml. vials containing 20 mg./ml., with detailed instructions 
for administration by intravenous drip. 


References: 1. Rothman, E., Bentley, W.G., and Floyd, W.S.: Am. J. Obst. & Gynec. 78:38, 1959. 2. Stone, 
M.L., Sedlis, A., and Zuckerman, M.: ibid. 76:544, 1958. 3. Sands, R.X.: Canad. M.A.J. 78:935, 1958, 


Productsof THE NATIONAL DRUG COMPANY 


Original 
Research Philadelphia 44, Pa. CE-930/59 
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“Just a little 
Base of cystitis’ 
may actually 
have already 
involved the 
kidney parenchyma 
before the 
bladder 
became infected.” 


“The first evidence of inflammatory 
disease of kidney or prostate 


often is vesical irritability.’’~ 


brand of nitrofuranto 


for rapid control of infection throughout the G. U. system 


Rapid bactericidal action against a wide range of gram-positive and 
gram-negative bacteria includif&g organisms such as staphylococci, 
Proteus and certain strains of Pseudomonas, resistant to other agents 
m actively excreted by the tubule cells in addition to glomerular fil- 
tration negligtl le development of bacterial resistance after 7 
years of extensive clinical use m= excellent tolerance—nontoxic to 
kidneys, liver and blood-forming organs safe for long-term 
administration 

AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. gq.i.d. with meals and with food or 


milk on retiring. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 
tsp. 


REFERENCES: 1. Editorial: J.LM.A. Georgia 46:433, 1957. 2. Colby, F. H.: Essential 
Urology, Baltimore, The Williams & Wilkins Co., 1953, p. 330. 


NITROFURANS—a unique class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 
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in every type of surgery 


‘PREMARIN 
INTRAVENOUS 


the physiologic hemostat 


The definite value of “‘PREMARIN’’ INTRAVENOUS 
in clearing the operative field, minimizing 
blood loss, and preventing postoperative 

hemorrhage is being consistently reported -in. 

patients undergoing ophthalmologic, EENT, 
Ob.-Gyn., urologic, and oral surgery.? The wide 
range of application for ‘‘PREMARIN’’ INTRAVENOUS 
also includes spontaneous hemorrhage 
(epistaxis, gastrointestinal bleeding, etc.) as well 
as bleeding during and after surgery. 


Over 1,000,000 injections have been given to date 
without a single report of toxicity. 


‘“PREMARIN® INTRAVENOUS (conjugated estrogens, 
equine) is Supplied in packages containing one 
‘“Secule’’* providing 20 mg., and one 5 cc. Vial 
Sterile diluent with 0.5% ph@hol U.S.P. 
(Dosage may be administered intramuscularly 
to small children.) 


1. Johnson, J.'F.: Paper presented at Symposium on Blood, Wayne 
State University, Detroit, Michigan, Jan. 18, 1957; cited in M. Science 
1:33 (Mar. 25) 1957; Proc. Soc. Exper. Biol. & Med. 94:92 

(Jan.) 1957. 2. Published and unpublished Case reports, Ayerst 
Laboratories. .3. Rigg, J. P.: Digest Ophth. & Otolaryng. 20:28 
(Nov.) 1957. 4. Rigual, R.: Ibid., p. 3. 5. Servoss, H. M., and Shapiro 
F.: Ibid., p. 10. 6. Menger, H. C.: J:A.M.A. 159:546 (Oct. 8) 1955. 
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AYERST LABORATORIES 
New York 16, N.Y. Montreal, Canada 
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postpartum patient distress 
can be prevented... 


COZYME 


(d-pantotneny! alcohol, Travenol) 


A Routine Procedure for the Early 
Resumption of Postpartum 
Intestinal Activity 

¢ effectively prevents and corrects 


abdominal distention ... and 
retention of flatus and feces 


e restores normal peristaltic activity, 


physiologically 
MIZING because COZYME supplies the active 
2rative molecular component of coenzyme 
ted A—pantothenic acid—which 
is essential in the formation of 

per acetylcholine, the chemical mediator 
e wide of nerve impulse transmission 

ENOUS governing intestinal motility. 

rrhage Supplied: COZYME 10 ml. multiple 
aS well dose vial containing 250 mg. per ml. 


of d-pantothenyl alcohol with 0.45% 
irgery. Phenol added as preservative. ” 
o date COZYME 2 ml. single dose vial 
ia containing 250 mg. per ml. of 
d-pantothenyl alcohol. 25 vials per carton. 


ogens, TRAVENOL LABORATORIES, INC. 
ng one Pharmaceutical Products Division of 

Cc. Vial Baxter Laboratories Inc. 

U SP Morton Grove, Illinois: 


cularly 
Idren.) 


d, Wayne 
. Science 
ed. 94:97 
Ss, Ayersi 
ig. 20:28 
Shapir 
8) 1955 
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> 6:791-796 (May) 1959. Haycock, C. E.; Davis, A.,and Morton] T. V.: Am. J. Surg. 9775-78 ( 959. Stone, M. L.; SchlusselING.; Silberma 
anada 


’:191-194 (Feb.) 1959. Schulte, F.: Deutsche Wcehnschr. 80188-1191, 1957. Fdazer, W. A.; Flowe, B. all Anlyan, W. G.: J.AAM.A. 169 


lla, J.: To be published. Warlitz, H.: Zentralblf Chir. 80:1686-1688, 1955. Sclauserd, G.: Gazz. med. ital. 114:291-293 Wec.) 1955. Felten, H.NZent 
5935 ed. ital. 116:159-161 (April) 1957. Zutelman, E.JSemana med. 103688, 1953. LampHier, T. A.: To be published. Wager, W.: To be published. 
linerva med. 46:1610-1612, 1955. Jurgens, R., @nd Pfaltz, H.: Ztsthr. Vitamin- Hormon- u. Fermentforsch. 3:243-269, 194%, Banerji, T. P.: The 
yes, R. E., and Daum, K.: J. Clin. Invest. 34:1D73, 1955. McKibbia, J. M.; Black, $., and Elvehiem, C.A.: Am. J. Physiol. 0:365, 1940. Schae 
A.: J. Biol, Chem, 143:331, 1942. Bly, C. G.; He@geness, F. W., andNassit, E. S.: J] Nutrition 26:161, 1943, Lipmann, F.; Kaplan, Novelli, G, 
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| Fiber of skeletal muscle in spasm 


Methocarbamol Robins U.S. Pat. No. 2770649 TABLETS) 


Summary of six published clinical studies: Highly potent — and long acting."”* 
ROBAXIN BENEFICIAL IN 92.4% OF 


SKELETAL MUSCLE SPASM CASES e Relatively free of adverse 

No. side effects.””*** 

“marked” sli none 

Carpenter? 33 eln ordinary dosage, does not reduce 
“pronounce: 


Forsyth? 58 2 muscle strength or reflex activity.’ 


Lewis 38 25 REFERENCES: 1. Carpenter, E. B.: Southern M. J.51:627, 
O'Doherty & “excellent” 1958. 2. Forsyth, H. F.: J.A.M.A. 167:163, 1958. 3. Lewis, 
Shields * 17 14 2 W. B.: California Med. 90:26, 1959. 4. O’Doherty, D. S., 
Park® es ele and Shields, C. D.: J.A.M.A. 167:160, 1958. 5. Park, H. W.: 

‘ ng” : J.A.M.A. 167:168, 1958. 6. Plumb, C. S.: Journal-Lancet 
Plumb 60 78:531, 1958. 


184 -— A. H. ROBINS CO., INC., Richmond 20, Virginia 
(78.0%) (14.4%) Ethical Pharmaceuticals of Merit since 1878 
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90% of anxious, agitated 


and apathetic office patients 
calmed wethout drowsiness 


and with normal drive restored... 


on one or two 0.25 mg. tablets b.1.d.: 


This is the pattern of performance for 


PERM ITIL 


phenazine dihydrochloride 


| 

| 


In Anxtety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it [PERMITIL] mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.” 


@ In 608 patients with anxiety and anxiety-induced fatigue 
or depression, PERMITIL, administered in small daily doses of 
0.5 mg. to 1 mg., produced significant improvement in 90%. 


@ PERMITIL is virtually free from side effects at recom- 
mended dosage levels. 


mw Patients become calm without being drowsy and normal 
drive is restored. 


m@ Onset of action is rapid; effect is prolonged. 


m PERMITIL does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used with impunity with such agents. 


How to prescribe PermiTiIL: The lowest dose of PERMITIL that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of 1 mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such patients, the total daily dose may be increased to a maximum of 
2 mg., given in divided amounts. Complete information concerning the 
use of PERMITIL is available on request. 


SUPPLIED: Tablets, 0.25 mg., bottles of 50 and 500. 
REFERENCES: 1. Ayd, F. J., Jr.: Current Therapeutic Research 1:41 (Oct.) 1959. 


2. Recent compilation of case reports received by the Medical Department, 
White Laboratories, Inc. 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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BONINE 


(FORMERLY CALLED 
BONAMINE) 


is the new name 
for the SAME 
superior product 
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Phizer 


New...conservative treatment 
for muscle and joint disease 


a potent...fast relief in acute conditions 
w safe...even for prolonged use in chronic cases 


low back | 
pain 


bursitis | 


strains 
and sprains 


traumatic 
conditions 


arthritis 


myalgias 
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SOMA RELIEVES PAIN in a unique way by modifying central perception of pain 
without abolishing natural defense reflexes. 


SOMA RELAXES MUSCLE SPASM ... approximately 8 times more potent than 
meprobamate or mephenesin. 


PHYSICIANS’ 
REPORTS: ‘Marked pain-relieving effects of the new drug (SoMA) were seen in con- 
ditions involving muscle spasm and stiffness, whether acute or chronic. 


Relief from pain was usually rapid and sometimes dramatic.”’ (90 patients.) 
Kuge, T.: To be published. 


“In 86 per cent of the patients there were excellent or good results.... 
Relief of pain was noted by the patients’ statements, by the diminished 
need for analgesic drugs, and by improved sleep.” (154 patients.) 

Wein, A.B.: The Use of Carisoprodol in Orthopedic Surgery and Rehabilitation. Pro- 


ceedings of the Symposium on the Pharmacology and Clinical Usefulness of 
Carisoprodol. Wayne State University Press, Detroit, 1959, p. 156. 


In a double-blind study, Soma was reported to be ‘‘clinically effective to 
a highly significant degree.” (92 patients.) Cooper, C. D., and Epstein, J. H.: 
The Clinical Evaluation of Carisoprodol by a double-blind technique. Jbid. p. 97. 


Notable safety—extremely low toxicity; no known contraindications; side effects 
are rare; drowsiness may occur, usually at higher dosage 


Fasi action—starts to act promptly 
Sustained effect—relief lasts up to 6 hours 


Easy to use—usual adult dose is one 350 mg. tablet 3 times daily and at bedtime . 


Supplied—as white, coated 350 mg. tablets, bottles of 50. 
Also available for pediatric use: 250 mg. orange capsules, bottles of 50. 


(carisoprodol Wallace) 
The only drug combining analgesia with muscle relaxation in a single molecule 


Bisuiocrapuy: 1. Berger, F. M., Kletzkin, M., Ludwig, B. J., Margolin, S. and Powell, L. S.: J. Pharm. Exp. 
Ther. 127:66, (Sept.) 1959. 2. Leake, Chauncey D.: Proceedings of the Symposium on The Pharmacology 
and Clinical Usefulness of Carisopradol, Wayne State University Press. Detroit, 1959. p. 8. 3. Kestler, 
Otto: Ibid. p. 143. 4. Proctor, Richard C.: Ibid. p. 122. 5. Berger, Frank M.: Ibid. p. 25. 6. Goodgold, 
Joseph, Hohmann, Thomas and Tajima, Toshihiro: Ibid. p. 66. 7. Gammon, George D. and Tucker, Samuel: 
Ibid. p. 70. 8. Baird, Henry W. and Menta, Dominic A.: Ibid. p. 85. 9. Cooper, C. David and Epstein, 
Jerome H.: Ibid. p. 97. 10. Korst, Donald R., Gerard, R. W., Miller, James G., Small, Iver F., Graham, I. J- 
and Winkelman, Eugene I.: Ibid. p. 104. 11. Friedman, Arnold P.: Ibid. p. 115. 12. Trimpi, Howard D.: 
Ibid. p. 150. 13. Wein, Arthur B.: Ibid. p. 156. 14. Olds, James and Travis, R. P.: Ibid. p. 39. 15. Hess, 
Eckhard H., Polt, James M. and Goodwin, Elizabeth: Ibid. p. 51. 16. Phelps, Winthrop M.: Ibid. p. 131. 17. 
Spears, Catherine E.: Ibid. p. 138. 18. Hyde, L. P. and Hough, Charles E.: Ibid. p. 166. 19. Spears, Catherine 
E. and Phelps, Winthrop M.: Arch Pediat., 76:287 (July) 1959. 20. Phelps, Winthrop M.: Arch. Pediat., 
76:243, (June) 1959. 21. Friedman, Arnold P.: Paper presented at Scientific Meeting, New York State Society 
of Industrial Medicine, Inc., New York, Sept. 30, 1959. 22. Frankel, Kalman: Ibid. 23. Fransway, Robert L.: 
Ibid. 24. Kuge, T.: Unpublished reports. 


Literature and samples on request. LaBoraTORIES, New Brunswick, New Jersey 
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LEDERLE INTRODUCES... 
a masterpiece | ¢ 


greater antibiotic activity 


Milligram for milligram, DECLOMYCIN brand of 
Demethylchlortetracycline has 2 to 4 times the inhibitory 
capacity of tetracycline against susceptible organisms. 
(Activity level is the basis of comparison—not quantitative 
blood levels—since action upon pathogens is the ultimate 
value.*) Provides significantly higher serum activity level... 


‘with far less antibiotic intake 


DECLOMYCIN demonstrates the highest ratio of prolonged 
activity level to daily milligram intake of any known broad-spectrum 
antibiotic. Reduction of antibiotic intake reduces likelihood of 
adverse effect on intestinal mucosa or interaction with contents. 


unrelenting-peak 


antimicrobial attack 


The DECLOMYCIN high activity level is uniquely constant 
throughout therapy. Eliminates peak-and-valley fluctuation, 
favoring continuous suppression. Achieved through 
remarkably greater stability in body fluids, resistance to 
degradation, and a low rate of renal clearance. 


New England J. Med. 
260:1099 (May 28) 1959. 


ECL 


| *Hirsch, H.A., and Finland, M.: 


Demethylchlortetracycline Lederle 
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antibiotic design 


¥ 
at 


plus 
“extra- 


day’ 
activity DECLOMYCIN maintains 
‘ FOR PROTECTION activity for one to two days 
= AGAINST after discontinuance of dosage. 
le RELAPSE Features unusual security against 
7 resurgence of primary infection or 
1... secondary bacterial invasion —two 
factors often resembling a “resistance 
ze problem”— enhancing the traditional 
advantages of tetracycline... for 
ynged greater physician-patient benefit 
spectrum in the distinctive, dry-filled, 
od of duotone capsule 
immediately available as: 
DECLOMYCIN 
Capsules, 150 mg., 
bottles of 16 and 100. 
| Adult dosage: 1 capsule 
: four times daily. 
tant DECLOMYCIN Pediatric 
ion, Drops, 60 mg. per cc., 10 


cc. bottles with dropper. 
DECLOMYCIN Oral 
Suspension, 75 mg. 

per 5 cc. tsp. 


LEDERLE LABORATORIES 
a Division of 

AMERICAN CYANAMID COMPANY 

Pear! River, New York 


d, M.: 
. Med. : 
1959. 
| / ig 
| 
q 
: 4 


faster 
healing 


at any location 


CHYMAR 


Buccal; Aqueous; | 


superior anti-inflammatory enzyme 


in obstetrics and gy logy 
controls inflammation, 
swelling and pain 


Chymar prevents or reduces all types of 
inflammatory changes. It quickly 
dissipates edema and blood extrav- 
asates to improve local circulation, 
accelerate healing, relieve pain. Side 
effects that have been observed with 
steroid-type anti-inflammatory agents 
do not occur with Chymar. 


Chymar is effective in: 


thrombophlebitis pelvic inflammatory 

episiotomy . disease 

biopsies mastitis 
cephalohematoma 


CHYMAR Bucca/—Crystallized chymotrypsin in a 
tablet formulated for buccal absorption. Bottles of 
24 tablets. Enzymatic activity, 10,000 Armour Units 
per tablet. . 


CHYMAR Aqueous—Solution of crystallized chymo- 
trypsin in sodium chloride injection for intramus- 
cular use. Vials of 5 cc. Enzymatic activity, 5000 
Armour Units per cc. 


CHYMAR—Suspension of crystallized chymotrypsin 
in oil for intramuscular injection. Vials of 5 cc. 
Enzymatic activity, 5000 Armour Units per cc. 


ARMOUR PHARMACEUTICAL COMPANY kankakee, ILLINOIS 


Armour Means Protection 


© 1959, A. P. Co, 
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closely approaches the ideal diuretic 


“When compared to other members of this heterocyclic group 
of compounds, this drug [NATURETIN] shows a significantly 
increased natriuresis and decreased loss of potassium and bicar- 
bonate. In this respect it more closely approaches a natural or 
‘ideal diuretic.’ It is effective upon continuous administration 
and causes no significant serum biochemical changes. It is 
effective in a wide variety of edematous and hypertensive states 
and represents a significant advance in diuretic therapy.” Ford, 
R.V.: Pharmacological observations on a more potent benzo- 


thiadiazine diuretic; accepted for publication by the Amcrican 
Heart Journal. 


aturetin 


Squibb Benzydroflumethiazide 
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Squibb Benzydroflumethiazide 


more closely approaches the ideal diuretic 


Comparison of electrolyte excretion pattern for the 24 hours following 
typical doses of chlorothiazide, hydrochlorothiazide, and Naturetin! 


Potassism Excretion (mEq./24 hr.) 
least with Naturetin 


Typical Doses: Chlorothiazide —1,000 mg.; Hydrochlorothiazide —50 mg.; Naturetin (Benzydroflumethiazide)—5 mg. 


1. Adapted from: Ford, R. V., Squibb Clin. Res. Notes 2:1 (Dec.) 1959. 
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¢ . ; 
Volume (ters) Natriuresis (mEq./24 hr.) 
— increased with Naturetin 
| 
Bicarbonate Excretion (mEq./24 hr.) Chioride Excretion (mEq./24 hr.) Urinary pH 
least with Naturetin marked increases least increase with Naturetin 
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4 hr.) 


a single 5 mg. tablet once a day 
provides all these advantages’ 


prolonged action — in excess of 18 hours 

convenient once-a-day dosage 

low daily dosage — more economical for the patient 

no significant alteration in normal electrolyte excretion pattern 

repetitively effective as a diuretic and antihypertensive 

greater potency mg. for mg.—more than 100 times as potent as chlorothiazide 
potency maintained with continued administration 

low toxicity — few side effects — low salt diets not necessary 


comparative studies with chlorothiazide, hydrochlorothiazide, and Naturetin 
disclose that smallest doses of Naturetin produce greater weight loss per day 
in hypertension, Naturetin, alone or in combination with other anti- 
hypertensives, produces significant decreases in mean blood pressure 

and other favorable clinical effects 

purpura and agranulocytosis not observed 


@ allergic reactions rarely observed 


?Reports (1959) to the Squibb Institute for Medical Research. 


Naturétin—indications : in control of edema when diuresis is required, in congestive heart failure, 

in the premenstrual syndrome, nephrosis and nephritis, cirrhosis with ascites, edema induced by drugs 
(certain steroids); in the management of hypertension, used alone, combined with Raudixin (Squibb 
Rauwolfia Serpentina Whole Root), or with other antihypertensive drugs, such as ganglionic blocking agents. 


Contraindications: none, except in complete renal shutdown. 


Precautions: when Naturetin is added to an antihypertensive regimen including hydralazine, 

veratrum, and/or ganglionic blocking agents, immediate reduction must be made in the dosage for all 
preparations; the dosage for ganglionic blocking agents must be decreased by 50% to avoid a precipitous 
drop in blood pressure. This also applies if these hypotensive drugs are added to an established Naturetin 
regimen . .. in hypochloremic alkalosis with or without hypokalemia . . . in cirrhotic patients or those on 
digitalis therapy when reductions in serum potassium are noted . . . in diabetic patients or those 
predisposed to diabetes . .. when increased uric acid concentrations are noted .. . when signs— 

leg or abdominal cramps, pruritus, paresthesia, rash —suggestive of hypersensitivity, are noted. 


Naturétin—Dosage : in edema, average dose, 5 mg., once daily, preferably in the SQUIBB \ con 


morning; to initiate therapy, up to 20 mg., once daily in divided doses; for 


maintenance, 2.5 to 5.0 mg., daily in a single dose. Jn hypertension: suggested aN emi . 
initial dose, 5 to 20 mg. daily; for maintenance, 2.5 to 15 mg. daily, depending “ Be m " ) MiP’ 
on the individual response of the patient. When Naturetin is added to an anti- WY te) 
hypertensive regimen with other agents, lower maintenance doses of each Sur : 
drug should be used. Squibb Quality— 

the Priceless 
Naturétin- Supplied : tablets of 2.5 mg. and 5 mg. (scored). Ingredient 
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Integrated and ENTIRELY NEW! 


PRACTICE of MEDICINE 


Edited By 
JONATHAN CAMPBELL MEAKINS 


1,916 Pages 
318 Illus. - 4 in Color. 
6th Ed. - Price, $16.00. 


ASSOCIATE EDITORS 


ALVAN L. BARACH, College of Physicians and 
Surgeons, Columbia University. 


JAMES W. CULBERTSON, College of Medicine, 


University of lowa. 


CHARLES S. DAVIDSON, Harvard Medical 
School. 


CHARLES A. DOAN, Ohio State University Col- 
lege of Medicine 


ERNEST CARROLL FAUST, Tulane University. 


ALLAN J. FLEMING, E. I. duPont de Nemours 
Company. 


R. H. FREYBERG, Cornell University Medical 
College. 


M. M. HOFFMAN, McGill University. 
DOROTHY M. HORSTMANN, Yale University 
School of Medicine. 


J. WILLIS HURST, Emory University School of 
Medicine. 


CHEVALIER L. JACKSON, Temple University 
School of Medicine. 


CHESTER S. KEEFER, Boston University Schoo! 
of Medicine. 


R. BRUCE LOGUE, Emory University School of 
Medicine. 


THOMAS E. MACHELLA, University of Penn- 
sylvania, School of Medicine. 


G. KENNETH MALLORY, Boston University 
School of Medicine. 


SYDNEY G. MARGOLIN, University of Colorado 
School of Medicine 


ARTHUR J. MERRILL, Emory University Schoo! 
of Medicine. 


HAMISH W. McINTOSH, University of British 
Columbia. 


ROBERT T. PARKER, University of Maryland 
School of Medicine. 


BRAM ROSE, McGill University. 
G. MILTON SHY, Georgetown University. 
BRUCE WEBSTER, Cornell University Medical 


Schovi 


LOUIS WEINSTEIN, Boston University School of 
Medicine. 


BRUCE K. WISEMAN, Ohio State University 
College of Medicine. 


Except for the title there is very little similarity between 
this enlarged and expanded edition of “PRACTICE OF 
MEDICINE” and the five previous editions. Where the 
first five editions were almost entirely the work of Doctor 
Meakins, he has served only as Editor-in-Chief of this 
edition. Working under him were 24 Associate Editors— 
and they, in turn, had 87 contributors do most of the 
actual writing. 
and different. 


As a result the book is entirely new 


Designed to assist the practitioner of medicine in solving 
the numerous puzzles and problems which he daily en- 
counters, this book is arranged according to diseases of 
the various systems and organs—a plan that lends itself 
to simplicity. It is eminently a clinical book with symp- 
toms being given particular prominence. The patho- 
logical basis of symptoms is everywhere stressed, and the 
bedside recognition and interpretation of clinical signs is 
described with a sustained interest and lucidity rarely 
found in tomes of this size. 


The major responsibility of this revision was placed in 
the hands of the 24 Associate Editors—each unto his 
own particular realm; each with a broad understanding 
of the unity of medicine as a whole; each realizing that 
the wide subject of man’s disabilities could not be viewed 
as made of segregated entities, but that there must be 
coordination of the anatomic, physiologic, emotional, and 
environmental whole. 


In each section where applicable, reference to the so- 
called psychosomatic patterns and psychologic aspects has 
been made, and there is finally, a section on Psychoso- 
matic Medicine, designed to knit the general concepts of 
this branch into an integrated whole. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: Send me Meakins ‘‘PRACTICE OF MEDICINE,’’ 


priced at $16.00. —___, Attached is my check. ---.Charge my 


account. 
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A new survey of the 
state of knowledge . . 


Ville: THE PLACENTA 
AND FETAL MEMBRANES 


This book presents the results of a project undertaken by the 
Association for the Aid of Crippled Children to organize studies aimed 
at reduction of infant mortality and congenital malformation. The 
Association organized the study along three lines: first, collection of a 
series of authoritative reviews surveying the status of knowledge with a 
critique of the results of experimental work; second, a conference of 
authorities involved in the investigative work, so as to provide a forum for 
exchange of ideas and to foster proposals for new projects; third, a book 
to contain the survey reviews, the proceedings of the conference, together 
with a description of current projects, a bibliography and a list of 


researchers. 


Edited by Craupe A. Vittee, Ph.D., Department of 
Biochemistry, Harvard Medical School, Boston, Massachusetts. 
With 33 contributors and participants. 


1960 e 376 pp., 87 figs. e $10.00 


One of the most important problems 
of modern medicine .. . 


Colbys: PYELONEPHRITIS 


“This book describes the background of pyelonephritis and summarizes 

what we now know about the disease. The development, anatomy, 

| and physiology of the kidneys are presented. The pathology, symptoms, 

| diagnosis, and treatment of acute and chronic pyelonephritis are 

| described. Separate chapters are devoted to pyelonephritis in infancy 
and childhood, in pregnancy, in diabetes, and to the association of 
pyelonephritis and hypertension. Much of the text is based upon our 
own experience with pyelonephritis at the Massachusetts General Hospital.” 


—From the Preface 

; By FretcHer H. Corsy, M.D., Consultant, Massachusetts 

General Hospital. Former Chief of the Urological Service 
and Associate Clinical Professor, Harvard Medical School. 


1959 © 232 pp. 95 figs. © $7.50 


Please send the following on approval: 


‘CHE WILLIAMS AND WILKINS COMPANY 
Baltimore 2, Md. 


4 W ILLIAMS Name 
& (Please print) 
Address. 
City Zone State. 


( Payment enclosed. 


COMPANY 


select books for your personal library. 
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© Bill me. 


Shopping by mail is an easy, time-saving way to 
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end = KOROMEX COMPACT to 
is... make it possible for them to 
ather Jelly or Cream is best suited 
~ to their individual requirements. 


EACH KOROMEX COMPACT 
contains: 

Koromex Jelly —regular size tube 
Koromex Creain-trial size 

Koromex Diaphragm — Coil Spring 
Koromex: In 


Al iys on the use time- 
“rested Koromex Jelly orCream 
with a diaphragm. 


HOLLAND-RANTOS CoO., INC. 
145 HUDSON STREET - NEW YORK 138, N.Y. 
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The more satisfied patient will be motivated 
| 
Keromex cream and sani- #3 
Stary zippered plastic clutch =. 
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THE 


REALMS 
OF THERAPY 


BEST 


ATTAINED 


WITH 


ATARAX 


(brand of hydroxyzine) 


Special Advantages 


REN 
CHU DR 


unusually safe; tasty syrup, 
10 mg. tablet 


a wide record of effectiveness—over 200 labora- 


tory and clinical papers from 14 countries. 

Widest latitude of safety and flexibility—no serious 
adverse clinical reaction ever documented. 
Chemically distinct among tranquilizers—not a pheno- 
thiazine or a meprobamate. 

Added frontiers of usefulness—antihistaminic; mildly 


antiarrhythmic; does not stimulate gastric secretion. 


Supportive Clinical Observation 


. Atarax appeared to reduce anxiety 
cad restlessness, improve sleep pat- 
terns and make the child more amen- 
able to the development of new pat- 
terns of behavior... .’’ Freedman, A. 
M.: Pediat. Clin. North America 5:573 
(Aug.) 1958. 


..and for additional evidence 


Bayart, J.: Acta paediat. belg. 
10:164, 1956. Ayd, F. J., Jr.: Cal- 
ifornia Med. 87:75 (Aug.). 1957. 
Nathan, L. A., and Andelman, M. 
M. J. 112:171 (Oct.) 


PATIEN 


well tolerated by debilitated 
patients 


...seems to be the agent of choice 
in patients suffering from removal dis- 
orientation, confusion, conversion hys- 
teria and other psychoneurotic condi- 
tions — in- old age.” Smigel, 
J. 0., et al.: J. Am. Geriatrics Soc. 
7:61 (Jan.) 1959. 


Settel, E.: Am. Pract. & Digest 
Treat. 8:1584 (Oct.) 1957. Negri, 
F.: Minerva med. 48:607 (Feb. 
21) 1957. Shalowitz, M.: Geri- 
atrics 11:312 (July) 1956. 


iN 
ALLER 

ri 
useful adjunctive therapy for 


asthma and dermatosis; par- 
ticularly effective in urticaria 


“All [asthmatic] patients reported 
greater calmness and were able to 
rest and sleep better...and led a 
more normal life....1n chronic and 
acute urticaria, however, hydroxyzine 
was effective as the sole medica- 
ment.”’ Santos, |. M., and Unger, L.: 
Presented at: 14th Annual Congress, 
American College of Allergists, Atlan- 
tic City, New Jersey, April 23-25, 1958. 


Eisenberg, B. C.: J.A.M.A. 169:14 
(Jan. 3) 1959. Coirault, R., et al.: 
Presse méd. 64:2239. 26) 
1956. ex" H. M., et al.: 

South. M. J. 50:1282 1957, 


HYPEREMOTIVE 
ADULTS 
does not impair mental acuity 


. especially well-suited for ambula- 
tory neurotics who must work, drive 
a car, or operate machinery.’ Ayd, F. 
J., Jr.: New York J. Med. 57:1742 (May 
15) 1957. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 


Garber, R. C., Jr.: J. Florida M. 
A. 45:549 (Nov.) 1958. Menger, 
H. C.: New York J. Med. 58:1684° 
(May 15) 1958. Farah, L.: Inter- 
os. Rec. Med. 169:379 (June) 


SUPPLIED: Tablets, 10 mg., 25 
mg., 100 mg.; bottles of 100. 
Syrup (10 mg. per tsp.), pint 
bottles. Parenteral Solution: 25 
mg./cc. in 10 cc. multiple-dose 
vials; 50 mg./cc. in 2 cc. am- 
pules. 
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Endocrine infertility... 


hut 24 per cent conceived 


® ORAL 
Ti PROGESTATIONAL 
AGENT 


(norethindrone, Parke-Davis) 


In a recent study, NORLUTIN was given to 78 women with definite infertility problems, 
established by substantial study and treatment. Each patient was found to have luteal phase 
inadequacy of some degree. Conception followed treatment with NoRLUTIN in 19 of the 
78 patients. The authors conclude that “‘...the new steroids [including NORLUTIN] definitely 
do offer us a better chance of improving fertility in certain patients and of helping them 
achieve a pregnancy that otherwise might not occur.”! 


In some patients with infertility, ovulation is followed by inadequate corpus luteum forma- 
tion so that the endometrium is unprepared for nidation. Poor corpus luteum function is 
indicated by a short secretory phase (less than 10 days as determined by the basal tempera- 
ture recordings), by a basal temperature rise of less than 0.8°F, by low urinary pregnane- 
diol excretion at the peak of the secretory phase, and by an imperfect secretory endometrium 
at the end of the ovarian cycle.? 


Therapy with NoRLUTIN during the latter half 
of the cycle may benefit patients who are infer- 
tile because of inadequate progestational endo- 
metrium. Improvement of the endometrium 
increases probability of conception. A potent 
oral agent, NORLUTIN “...is effective in produc- 
ing progestational changes in very low dosage.” 


INDICATIONS FOR NORLUTIN: Conditions 
involving deficiency of progesterone, such as pri- 


mary and secondary amenorrhea, menstrual irregu- 
larity, functional uterine bleeding, endocrine 
infertility, habitual abortion, threatened abortion, 
premenstrual tension, and dysmenorrhea. 


PACKAGING: 5-mg. scored tablets, bottles of 30. 


REFERENCES: (1) Tyler, E. T., & Olson, H. J.: Ann. 
New York Acad. Sc. 71:704, 1958. (2) Greenblatt, R. B., & 
Clark, S. L.: M. Clin. North America (March) 1957, p. 587. 
(3) de Alvarez, R. R., & Smith, E. K.: J.4.M.A. 168:489, 1958. 


+ PARKE, DAVIS & COMPANY 
* DETROIT 32, MICHIGAN 92989 
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when anxiety 


accom panies 


ssomatic complaints 


& 


brand of trifluoperazine 


the unique tranquilizer that relieves 


anxiety and restores normal drive 


When ‘Stelazine’ was given, along with appropriate specific medication, 
“marked relief of emotional and physical symptoms was obtained in 82% 


of the [120] patients studied. 


“Outstanding results were obtained in the patients with gastrointestinal 
symptoms. . . . In depressed patients, there was a notable restoration of 


energy and drive, without euphoria.” 


Phillips, F.J., and Shoemaker, D.M.: Treatment of Psychosomatic Dis- 
orders in General Practice, Report accompanying Scientific Exhibit at 
the 12th Clinical Meeting of the American Medical Association, Minne- 
apolis, Minnesota, Dec. 2-5, 1958. 


AVAILABLE—For use in everyday practice: 1 mg. tablets, in bottles of 50 and 500. 
USUAL DOSAGE—One 1 mg. tablet, b.i.d. (morning and night). Additional information 
on request from Smith Kline & French Laboratories, Philadelphia 1, Pa. 


SMITH 
KLINE & 
FRENCH | leaders in psychopharmaceutical research 
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maximum saluretic effect 
with minimum potassium loss 


ORETIC™ 


contirme 
your most potent means when the end Js saluresis i 
2 
\ j 


Studying GRETIC which they de- 
scribe as “. . . a significant advance in 
development of diuretic agents of greater 
potency without increasing toxicity. . .” 
the investigators tested, among other 
properties of the compound, its effect 
on urinary electrolyte excretion. 

Drug was given at 25-, 50- and 100- 
mg. doses to five patients, all pre- 
viously having congestive heart fail- 
ure but currently free of signs of 
edema. Urine was analyzed six times 
during a 24-hour study period, with 
attention given to the major electro- 
lytes—sodium, potassium, bicarbon- 
ate and chloride: 


Comparative electrolyte excretion patterns at various doses of GRETIC [J CONTROL EXCRETION 
DRUG EXCRETION 
25 mg. 50 mg. 100 mg. 25 mg 50 mg 100 mg. 
100- 100 1004 


200 
sopium 190 id 00] li Potassium 57 
(mEq./24 hrs.) = (mEq./24 hrs.) Cj 


200 


CHLORIDE 100 


(mEq./24 hrs.) 


00] 200- 200 10 


10 
| (mEq./24 hrs.) = 


The investigators said: 
‘‘Comparative electrolyte excretion 
effects at various doses of ORETIC and remember~in 
show a proportional increase in sodi- many cases Oretic 
um and chloride within the signifi- permits relaxation of 
cant dose range and demonstrate that the low-salt patient’s 
additional drug has no signii.cant ac- >a a rigid diet 
tion. The continued relatively small —— 
potassium and bicarbonate excretion, 
even with maximum saluretic effects, 
is clearly demonstrated.” 

ORETIC, indicated for edema and 
hypertension, is supplied in 25- and 
50-mg. tablets, bottles of 100 and 
1000. 


3ibliographical Note: The investigators 
quoted have published their findings in the 
September, 1959 issue of Current Therapeutic 
Research. The study, entitled CLINICAL 
PHARMACOLOGIC OBSERVATIONS 
ON ORETIC, A NEW ORALLY ACTIVE 
DIURETIC AGENT, can be found in that 
publication on pages 26 through 33. 


ABBOTT 


Oretic—Trademark for Hydrochlorothiazide, Abbott 
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CONVENIENT 
SINGLE-USE 


TUBES 


SQvE 


e2e/ 


Also Available 
2 oz. and 5 oz. Tubes 


Sterile 
Transparent 


SURGICAL 
LUBRICANT 
5 GRAM TUBE FEATURES 


Nonirritating 


STERILITY— w Adheres firmly 

CONVENIENCE— Washes off easily 

Snap off the tip and it’s ready to use w No unpleasant odor 

P P P 

ECONOMY — 

Low unit cost of single-use tube may P 
m 


be added to patient’s charge. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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Husbands, too, 


HE physician who puts a woman on “Premarin” 
when she is suffering in the menopause usually 
makes her pleasant to live with once again. It is no 
easy thing for a man to take the stings and barbs of 
business life, then to come home to the turmoil of a 
woman “going through the change of life.” If she 
is not on “Premarin,” that is. 
But have her begin estrogen replacement therapy 
with “Premarin” and it makes all the difference in 
the world. She experiences relief of physical distress 


like 


“Premarin: 


and also that very real thing called a “sense of well- 
being” returns. She is a happy woman again — some- 
thing for which husbands are grateful. 


“Premarin,” conjugated estrogens (equine), a com- 
plete natural estrogen complex, is available as tablets 
and liquid, and also in combination with mepro- 
bamate or methyltestosterone. 


Ayerst Laboratories * New York 16, N. Y. 
Montreal, Canada 
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Roche Laboratories announces 


to stop as well as prevent 
nausea and vomiting of pregnancy 


A safe, 
completely 
different 
antiemetic 
antinauseant 


available in oral, parenteral 
and suppository forms. 
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for a pregnancy unmarred by “morning sickness,” 


a uncomplicated by hyperemesis gravidarum 

4 TIGAN is equal in effectiveness to the most potent antiemetics. It not only safely prevents “morning 
4 sickness,” but usually stops even severe, intractable vomiting.’ 

a Acts at the CTZ—like the most potent antiemetics 


e Tigan blocks emetic impulses at the chemoreceptor trigger zone (CTZ) ,? a medullary structure 
which activates the vomiting center. To this extent, Tigan is like the most potent antiemetic 
agents—the phenothiazines.’ 


Safe—without the side effects of the antihistamines 
In extensive clinical studies,!+* Tigan has demonstrated a virtually complete absence of side 
effects. It has no sedative properties;*+® therefore, patients receiving Tigan may drive an auto- 


mobile without the hazard of drowsiness, and carry on their household activities without being 
troubled by added lethargy or sleepiness. 


Safe—without the risks of the phenothiazines 


The mode of antiemetic action is the only similarity between Tigan and the phenothiazines. 
Chemically and pharmacologically, they are completely unrelated.? Tigan has no tranquilizing 
properties, hypotensive action, supramedullary effects, extrapyramidal tract stimulation or 
hepatic toxicity.!* In laboratory findings there has been not one reported instance of abnor- 
mality due to Tigan.'\*° 


No known contraindications 
There are no known contraindications, no special precautions to complicate Tigan therapy. 


ligan 


no known contraindications...no sedative properties...no tranquilizer side eff ects 


Ey Dosage: Usual recommended adult dose of Tigan is 200 mg References: 
e initially, to be followed by doses of 100-200 mg q.id. as 1. Reports on file, Roche Laboratories. 
Pe required. In nausea and vomiting of pregnancy satisfactory 2, W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
e control is usually achieved by an initial dose of two capsules J. Pharmacol. & Exper. Therap., 126:270, 1959. 
(200 mg) immediately upon awakening. For the patient 3. L. S. Goodman and A. Gilman, The Pharmocological 
whose nausea and vomiting is not confined to the morning Basis of Therapeutics, ed. 2, New York, The Macmillan 


hours, supplemental doses of 100 mg should be given Company, 1956, p. 1056. 


: throughout the day at intervals of three to four hours. 4. O. Brandman, to be published. 

es 5. I. Roseff, W. B. Abrams, J. Kaufman, L. Goldman and 
be Available: Capsules, 100 mg, blue and white; bottles of 100 A. Bernstein, J. Newark Beth Israel Hosp., 9:189, 1958. 

k and 500. Ampuls, 2 cc (100 mg/cc); boxes of 6 and 25. 6, W. B. Abrams, I. Roseff, J. Kaufman, L. Goldman and 
a Pediatric Suppositories, 200 mg; boxes of 6. A. Bernstein, to be published. 


(ROCHE) 


ROCHE LABORATORIES A) Nuttey 


TIGAN® Hydrochloride — benzylamine hydrochloride ROCHE® 
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the decorative jar makes a therapeutic difference 


The FILIBON jar is a handsome and handy reminder for everyday prenatal nutri- 
tional support. You can be sure she will be reminded of her FILIBON-a-day... 
and that the up-to-the-minute formula covers nutritional defenses throughout 


pregnancy. 


FILIBON provides ferrous fumarate, an iron well-tolerated by even the most easily 
upset patients. Eacl. small, dry-filled capsule also includes vitamin K and 
AUTRINIC® Intrinsic Factor Concentrate that enhances, never inhibits, By 
absorption. For complete formula see Physicians’ Desk Reference, page 688. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y 


FILIBON 


i 
: 
‘ a 3 
osphorus-free Prenatal Capsules Lederle i 


PROVEN EFFECTIVE 
FOR THE TENSE AND 
NERVOUS PATIENT 


**There is perhaps no other drug introduced in 
recent years which has had such a broad spec- 
trum of clinical application as has meproba- 
mate.* As a tranquilizer, without an autonomic 
component in its action, and with a minimum 
of side effects, meprobamate has met a clinical 
need in anxiety states and many organic diseases 
with a tension component. 99 
Krantz, J. C., Jr.: The restless 
patient — A psychologic and 


pharmacologic viewpoint. 
Current M. Digest 


Miltown: 


the original meprobamate, discovered and introduced by 
(ivy WALLACE LABORATORIES, New Brunswick, N. J. 
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office problem” 


VAGINALIS, CANDIDA 
& bacteria, is still the 
eases of chronic or 
o cure.” Among 75 
bne or more of these 
fred symptoms in 70; vir- 
erections which had persisted 
N other agents. “Permanent cure by 


feal criteria was achieved in 56.... 


59 


;OFURON 


Improved 


burning, malodor and leukorrhea 
nalis, Candida (Monilia) albicans, 


hieves clinical and cultural cures 
ing and esthetically pleasing 


1. POWD tion in your office. Micorur®, 
brand of n id Furoxone®, brand of furazoli- 
done, 0.19 er-dispersible base. 

2. SUPPOSIT fed home use each morning and 


eh night thereafter—especially during 
ays. Micorur 0.375% and FuROXxONE 
e base. 

ories with applicator 

conomical therapy. 


of antimicrobials 


VICH, NEW YORK 
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New from Lederle 


a logical combination in appetite control 


BAMADt) 


meprobamate with dextro-amphetamine sulfate LEDERLI 


meprobamate eases 
tensions of dieting 


d-amphetamine 
depresses appetite 
and elevates mood 


4 


... Without 
overstimulation 


... Without 
insomnia 


...Without 
barbiturate hangover 


Each coated tablet (pink) contains: 


d-amphetamine sulfate . . . . 5 mg. 
meprobamate.......... 400 mg. 


Dosage: One tablet taken one-half 


to one hour before each meal. 


Lederle 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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as adjunctive therapy in childbirth, 


Thorazine®, one of the fundamental | 


brand of chlorpromazine 


drugs in medicine, allays apprehension E 


and agitation; reduces suffering; mini-_ 
mizes the risk of respiratory depression; 


checks nausea and vomiting. (sume 
FRENCH 
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BETADINE 


VAGINAL GEL «+ VAGINAL DOUCHE 
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BETADINE 


brand of Povidone-lodine, possesses broad-range germicidal activity 
against fungi, yeasts, bacteria, protozoa, and viruses. in the vaginal 
tract Betadine Vaginal Gel and Betadine Vaginal Douche kill 
trichomonas and monilia on contact and destroy common pathogens. 


Betadine is virtually nonirritating to vaginal mucosa. 
indicated: 


in the treatment of trichomoniasis, moniliasis and nonspecific vaginitis. 


advantages: 
¢ almost immediate relief from leukorrhea, pruritus; diminishes malodor 
* unsurpassed broad-range microbicidal activity 
therapeutically active even in the presence of blood, pus, vaginal secretions 
¢ wetting action to assist penetration into vaginal crypts and crevices 


how to use: 
In the office: Swab the vaginal vault with Betadine Antiseptic, full strength. 


prescribe Betadine Vaginal Douche for therapeutic use as follows: 
Two (2) tablespoonfuls to a quart of lukewarm water once daily by the patient 
at home, for six days. On the seventh day, the patient returns for re-examina- 
tion and swabbing with Betadine Antiseptic; an additional week of therapeutic 
douching if necessary. 


prescribe Betadine Vaginal Gel as follows: Insert one (1) applicatorful 
of Betadine Vaginal Gel each night, followed by a douche the next morning, 
through the entire menstrual cycle. If further therapy is warranted, the gel 
should be continued only during the actual menses days of the following two 
menstrual periods. 


After the infection has been brought under control, the use of Betadine 
Vaginal Douche is recommended twice weekly at a dilution of one (1) table- 
spoonful to a quart of lukewarm water. 


established in 1905 
TAILBY-NASON COMPANY, INC., Dover, Delaware 


BETADINE VAGINAL 
VAGINAL P | 
ol 
BETA 


“For my patients who need a laxative, | recommend 


Caroid and Bile Salts Tablets. They relieve constipation 
gently and help to avoid straining. This is particularly 
important in cardiac and postsurgical patients.” 


Caroid & Bile Salts... 


The combined action of the principal ingredients in Caroid and Bile 
Salts Tablets provides 3-way, physiologic relief of constipation. 
Caroid® — potent proteolytic enzyme for improved protein digestion. 
Bile salts — choleretic for treatment of biliary stasis; hydrotropic for 
soft, well-formed stools. 

Stimulaxant — to improve smooth muscle tone, restore regularity. 


Dosage: 1 or 2 Caroid and Bile Salts Tablets should be taken with at least 
1 glass of water about 2 hours after breakfast and at bedtime. 


Samples on Request. 
American Ferment Co., Inc., 1450 Broadway, New York 18, N.Y. 
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the gentlest doctors in town 
stop pain with Niypercainal 


(dibucaine CIBA) 
... For minor cuts and burns, sunburn, hemorrhoids, removing 
sutures, performing routine office surgery, making instrument 
examinations. And, to best suit every situation, there’s 
a choice of Ointment, Cream, Lotion, Suppositories. 


2/2774MB 
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SUMMIT,N. J. 
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NO 
OTHER 
THYROID 
PRODUCT 


is used so widely and so often... stocked by so many leading 
pharmacies ...regarded throughout the world as the pioneer 
in thyroid standardization and the original standard of com- 
parison for all thyroid preparations 


laws 


} 


ARMOUR PHARMACEUTICAL COMPANY) - KANKAKEE, ILLINOIS + Armour Means Protection 
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Premedication without respiratory 
or circulatory depression 


...and with 5 other advantages 


PHENERGAN Offers unmistakable aid to surgeon, anesthesiologist, and nurse. 
Proved in many thousands of patients, premedication with PHENERGAN curbs 
fear and excitement, prevents nausea and vomiting, facilitates anesthesia, reduces 
the requirement. for depressant anesthetic and analgesic agents, and counteracts 
sensitivity reactions. All this without producing depression of the vital functions. 


INJECTION 
P | E R G A 


SYRUP 
Promethazine Hydrochloride, Wyeth SUPPOSITORIES 


Wyeth 


Philadelphia 1, Pa. 
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successful pregnancies 


With the addition of Nugestoral to their anti-abortive regimen, Murphy ef al.* brought 78 
of 86 habitual aborters to full-term. Nugestoral helps by providing in each daily dose of three 
tablets 45.0 mg. Progestoral® (ethisterone), 525.0 mg. vitamin C, 487.5 mg. purified hesper- 
idin, 6.0 mg. vitamin K, 10.5 mg. vitamin E. Boxes of 30 and 100. 


NUGESTORAL 


Organon Inc. 
“Murphy, H. S., et al., Scientific Exhibit, A.M.A., Dec. 1-4, 1959, Dallas, Texas. sous Orange, New Jersey 
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To quickly relieve the cramps and pain, to ease 


the headache. to chase the “blises” away 


in DYSMENORRHEA 


prescribe what: is Virtually specific 


EDRISAL 


2 tablets every 3 hours 
Antispasmodic 
Analgesic 


Antidepressant 


and when the pain is extremely severe, 


there is also available 


‘EDRISAL with} CODEINE’ (14 gr. & 4 gr.) SMITH 
KLINE & 
FRENCH 
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The great operatic works of Rossini have 
been enjoyed by millions for many decades 


THAT ENDURE 


Good things endure...a work of art, 
a literary classic, a proud bridge ...a dependable 
pharmaceutical. Such. is Desitin Ointment. For over 


35 years Desitin Ointment has endured as an incom- 
parable, safe way to prevent and clear up diaper rash 
...and as a soothing, healing application in wounds, 
burns, external ulcers and other skin injuries. 


Desitin® 
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hydroxyzine pamoate 


When you give her VISTARIL, confidence replaces 
anxiety — but not to the point of euphoria. The 
effectiveness of VISTARIL in pre- and postpartum 
nausea and vomiting adds greatly to the patient’s 
comfort. VISTARIL enhances the action of opiates, 
thus decreasing narcotic requirements and less- 
ening the possibility of respiratory depression 
and reduced circulatory and cortical function. 
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before, during, and after childbirth 


VISTARIE... cases mental and physical discomfort 


Supply: Capsules, 25 mg., 50 mg. and 
100 mg.; Oral Suspension, 25 mg. per 
5 cc. teaspoonful; Parenteral Solu- 
tion, 10 cc. vials and 2 cc. Steraject® 
Cartridges—25 mg. hydroxyzine HCl 
per cc. 


A Professional Information Booklet 
containing further information is 
available from the Medical Depart- 
ment on request, 


Science for the world’s well-being™ 


PFIZER LABORATORIES, Div., Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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all through pregnancy ... 
a cheerful outlook 
without autonomic toxicity reactions 


By permission 


of the Cleveland Health Museum, possessors of the original 


One of your safest adjuncts for 


successful management of pregnancy 
Meprobamate, Wyeth 


Wyeth 


® 
Philadelphia 1, Pa. 
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in One preparation 


the answer to your 
three most important 
requirements in 


a douche 
For a dependable and TRICHOTINE is the first major of 
effective means of treating douche to contain sodium lauryl sulfate, m 
non-specific leukorrhea a detergent of the highest order of T 


efficiency. TRICHOTINE penetrates and “ 
For adjunctive therapy in ci | 
dissolves the viscid film covering the P 
Trichomonas Vaginalis vaginitis and 


vaginal mucosa; gets down in the rugal 
other specific infections. 8 8 g 


folds, carrying medication directly to ° 
For personal cleanliness the mucosa and the invading organisms. 
and the prevention of TRICHOTINE is a potent bacteri- : tl 


irritation and inflammation cide and fungicide, penetrating the walls 


TRICHOTINE 
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of many micro-organisms. “The douche 


solution is an effective agent against 
Trichomonas Vaginalis, Monilia Albi- 
cans, anaerobic organisms including a 
potent strain of streptococci that some- 
times cause severe infections, and other 
non-specific vaginal micro-organisms.”* 

TRICHOTINE actually favors epi- 
thelial growth and healing, and the relief 


it affords from pruritis is quite striking. 


For personal cleanliness, especially 
as a post-coital and post-menstrual 
douche, TRICHOTINE is designed to 
meet all the requirements of feminine 
hygiene. As an effective cleanser for 
office use, or for treatment, or for rou- 
tine home douching, TRICHOTINE will 
prove satisfactory to you and its sooth- 
ing, refreshing action will be reassuring 


to your patients. 1.Karnaky, K.J.:Med. Record 


and Annals, Houston 46:296 (Nov. 1952). 


The Fesler Company, Inc., 375 Fairfield Avenue, Stamford, Conn. 


TRICHOTINE 


TRICHOTINE 
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in edema of pregnancy 


gratifying relief... 
in all patients 


treated with 


increased potency—without corresponding increase in side effects 


_— Am. J. Obst. & Gynec. | 5 
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HYDROCHLOROTHIAZIDE 


ate 

nec. i luary, 1960 


Ford, Ralph V.: Southern Med. Jl. 52: 40,( Jan.) 1959 


“Hydrochlorothiazide was given 
to patients with edema (mild to 
moderate) of varied etiology...” 
“There were...5 women in the 
third trimester of pregnancy.” In 
these patients the cumulative 
weight loss was 2 pounds after 
seven days of therapy and 4 
pounds after twenty-one days. 


Gratifying relief of edema was 


observed 1n all patients. 


DOSAGE: One or two 50 mg. tablets HYDRODIURIL once or 
twice a day, depending upon the condition and indi- 
vidual patient response. 


SUPPLIED: 25 mg. and 50 mg. scored tablets HYDRODIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., INC. 


Additional information on HYDRODIURIL is available to the 
physician on request. ©1960 Merck & Co., INC. 


MERCK SHARP & DOHME 


S Division of Merck & Co., Inc, Philadelphia 1, Pa. 
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ALTAFUR in antibiotic- 


resistant staphylococcal infections 


ALTAFUR proved superior to any other 
single agent against staphylococcal infec- 
tions encountered in the pediatric section of 
a general hospital. Introduced during an 
epidemic of severe staphylococcal pneu- 
monia and bronchiolitis in younger children, 
ALTAFUR was employed in treating a total 
of 59 infants or juvenile patients, most of 
whom had upper or lower respiratory tract 
involvement. Almost all had been given 
antibiotics without effect; 34 were judged 
severely or critically ill. Cures were ob- 
tained in 54 of these patients after a 3 to 
10 day course of ALTAFUR. There was only 
one failure (results were inconclusive in the 
remaining four cases). Mixed infections 
with Pneumococcus or Streptococcus sp. 
also responded readily. 


ALTAFUR was administered orally in vary- 
ing dosage: the optimal dose is believed to 
be about 22 mg./Kg. daily. 

Side effects were minimal in these patients, 
being limited to gastric intolerance in a few 
cases, usually controllable by giving the 
drug with or after meals. Laboratory studies 
performed before and after ALTAFUR treat- 
ment revealed no adverse influence on renal, 
hepatic or hematopoietic function, nor other 
signs of toxicity. 

In vitro, staphylococci isolated in this series 
proved uniformly susceptible to ALTAFUR, 
whereas many strains were resistant to a 
variety of antibotics. With ALTAFUR as with 
all nitrofurans, the lack of development of 
significant bacterial resistance is considered 


a major advantage over other antimicrobials. 


Lysaught, J. N., and Cleaver, W.: Paper presented at the Symposium on Antibacterial Therapy, Michigan 


and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959 (published Nov., 1959) 
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bright new star 


in the antibacterial firmament 


brand of furaltadone 


the first nitrofuran effective orally 


in systemic bacterial infections 


Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 


Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 


Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 


Development of significant bacterial resistance has 


not been encountered 
mw Low order of side effects 


= Does not destroy normal intestinal flora nor encourage 


monilial overgrowth (little or no fecal excretion) 


Tablets of 50 mg. (pediatric) and 250 mg. (adult) 

Average adult dose: 250 mg. four times a day, with food or milk 
Pediatric dosage: 22-25 mg./Kg. (10-11.5 mg./lb. body weight daily 
in 4 divided doses 


CAUTION: The ingestion of alcohol in any form, medicinal 
or beverage, should be avoided during Altafur therapy. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILLTOWN’ (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


JUST ONE CAPSULE 
LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 30. 
Qf WALLACE LABORATORIES , New Brunswick, N. J. 


CME-8427 
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GENTIA-JEL 


CURES ARE QUICKER Gentia-jel’s unsurpassed 
monilia-killing power results in quicker cures and 
less recurrence. IMMEDIATE RELIEF This 
soothing jel provides fast, gratifying relief of vulvar 
itching and burning . . . destroys fungi and bacteria. 
COMPLETE COVERAGE Gentia-jel disperses 
completely over vaginal and cervical mucosa, 
penetrates into all folds and bathes the vulvar labia. 


a 
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WHY WAIT UNTIL OTHER THERAPIES FAIL... 
START YOUR PATIENTS WITH GENTIA-JEL 
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predictable weight loss 


FOR THE VICTIM OF 
OVEREATING AND 
“UNDERDOING” 


FX 


BIPHETAMINE 


A 'STRASIONIC’ RELEASE ANORETIC 


Employing ‘Strasionic’ release, Biphetamine’s 
appetite appeasing, mildly invigorating action 

is uniformly prolonged for 10 to 14 hours 

with a single capsule dose. Caloric intake is 
reduced, energy output is increased. Weight 
loss is predictable—a comfortable 1-3 Ibs. a week 


in 9 out of 10 cases. 


BIPHETAMINE® BIPHETAMINE® BIPHETAMINE® 
Resin Resin Yo" Resin 


Each black capsule contains: Each black and white capsule contains: Each white capsule contains: 
d-amphetamine ...... 10 mg. d-amphetamine ......6.25 mg. d-amphetamine ......3.75 mg. 
dl-amphetamine ...... 10 mg. di-amphetamine ......6.25 mg. di-amphetamine ......3.75 mg. 

as resin complexes as resin complexes as resin complexes 


Single Capsule Daily Dose 10 to 14 hours before retiring 


Rx Only. Caution: Federal law prohibits dispensing without prescription. 


Biphetamine—made and marketed ONLY ty STRASENBURGH LABORATORIES 
R, 


ROCHES N.Y.,U.S.A. 
Originators of ‘Strasionic’ (sustained ionic) Release 


January, 1960 Page 75 
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speedier spermicidal action 


Spermicidal Time of Six Leading Contraceptive 
Jellies in Minutes’ 


Cytometer Chamber Spermatocidal Test 
Lanesta 


Mean Spermatocidal Time + S. E., Min. 


Berberian, D. A., and Slighter, R. G.: J.A.M.A. 168:2257 (Dec. 27) 1958. 


4 active agents provide speed and efficacy... 


= 7-chloro-4-indanol, the new spermicide, rapidly and completely immobilizes 
sperm in concentrations as low as 1:4,000—yét is so mild that it may be used 
even in the presence of vaginal infection. 


= 10% NaCl in ionic strength greatly accelerates spermicidal action. 


™ sodium lauryl sulfate acts as a dispersing agent and spermicidal detergent. 


® ricinoleic acid acts as a sperm inactivator and immobilizer. 


Lanesta Gel® with diaphragm provides the most effective means of conception 

control. However, if a patient is unwilling or unable to use a diaphragm, 

Lanesta Gel provides faster spermicidal action—plus desirable occlusion | 
at the cervical os when used alone. a 


Supplied: Lanesta Exquiset (Physician’s Prescription Package), 3 oz. tubes with applicator; 3 oz. refills. 
Available at all pharmacies. 


References: 1. Berberian, D. A., and Slighter, R. G.: J.A.M.A. 168:2257 (Dec. 27) 1958. 2. Bailey, J. H.; Coulston, F., 
and Berberian, D. A.: J. Am. Pharm. A. (Sc. Ed.) 48:212 (April) 1959. 3. Gamble, C. J.: Am. Pract. & Digest 
Treat. 9:1818 (Nov.) 1958. 4. Berberian, D. A.; Coulston, F., and Slighter, R. G.: Toxicol. & Appl. Pharmacol. 1:366 
(July) 1959. 5. Warner, M. P.: J. Am. M. Women’s A, 14:412 (May) 1959. 


Distributed by GEORGE A. BREON & CO., New York 18, N. Y¥. P Ss. ® 
Manufactured by Esta Medical Laboratories, Inc., Alliance, Ohio LawMew ipalsoauadabh. 
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predictable weight loss 


FOR THE VICTIM OF 
OVEREATING 
ONLY... 


A ‘STRASIONIC’ ANORETIC PHENYL-—/7ERT.-~BUTYLAMINE RESIN 


Em;!oying ‘Strasionic’ release, lonamin’s appetite 


yon 
appeasing action is uniformly prolonged for 10 ust 
em 


to 14 hours with a single capsule dose. Caloric at Tue 

intake is reduced to a level consistent with the mar \G 
energy output of an “active” overeater. Weight B~ 
loss is predictable—a comfortable .221 pounds per owe” 


day in average cases. 


lution: Federal law prohibits 
dispensing without ‘30’ 15° 


Each yellow capsule contains: 
phenyl-tert.-butylamine .. 30 mg. 


phenyl-tert.-butylamine .. 15 mg. 
as a resin complex 


Each grey ana yellow capsule contains: | } 
as a resin complex 


Single Capsule Daily Dose 10 to 14 hours before retiring 


LABORATORIES 


ROCHESTER, N. Y.,U.S.A. 


lonamin—made and marketed ONLY by STRASENBURGH < 


Originators of ‘Strasionic’ (sustained ionic) Release 


January, 1960 Page 77 
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y on the large bowel 


t - srnooth, overnight action 
er’ -non-habituating 
red tablets and suspension. 


_ Double-strength capsules for maximum economy 
convenience. 


of NEUTRAPEN® for penicillin reactions. 


HERE STOOL SOFTENING | 
BRN Bon lower dosage a ine 
>HARMACEUTICALS, Inc + NEWYORK 1, N.Y. Manotocturer: 
j 


* TUSSIONEX’ 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


® Permits Natural Discharge of Mucus 
® Predictable Antitussive Action 


® Minimum Amount of Narcotic 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 
Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydro- Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 


a and 10 mg. phenyltoloxamine as resin com- 1% teaspoonful q12h; 1-5 years, % teaspoonful q12h. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by 
STRASENBURGH | 


ROCHESTER, ¢ 
Originators of ‘Strasionic’ (sustained ionic) Release 
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' Check cough 8-12 hours 
_ with a single dose 
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NEW 


TROL’ 


brand of dextro amphetamine and prochlorperazine 


SPANSU LE 


brand of sustained release capsules 


to help your overweight “problem”’ patients stay onh the 


‘Eskatrol’ Spansule capsules combine: 
- Dexedrine® 15 mg the time-tested agent for the te 
of dextro control of appetite in weight 
sulfate reduction 
- Compazine* 7.5 mg. to counteract the emotional mm F 
brand of prochlorperazine stress which is frequently 
associated with overeating ol I 
and with. dieting 
a 
- ate 
A single ‘Eskatrol’ Spansule capsule taken in the morning: S| 
1. curbs the appetite 
2. relieves the basic emotional stress 
3. imparts a sense of well-being 
throughout the day—with a negligible incidence 
of restlessness and insomnia. 
* Trademark ‘ 


Am. J. Obst. & Gynec. 
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Clinical Experience with ‘Eskatrol’ Spansule capsules 


During more than a year’s clinical trials 
‘Eskatrol’ was evaluated in more than 3000 
patients. Side effects were mild and transitory. 

In one controlled series of more than 200 
patients, for example, nervousness—the 
most frequent complaint with other anti- 
appetite preparations—troubled only 5% 
of patients. Only 4.6% experienced insomnia 
—an incidence very close to placebo level. 
Eighty-two per cent experienced weight loss, 
which averaged 1.5 pounds per week. 
Seventy-two per cent were emotionally 
improved. 


Prescription Size: Bottles of 30 capsules. 


One particularly outstanding find- 
ing dominated the reports of these 
trials: 


The patients who benefited particularly 
from ‘Eskatrol’ were those who depended on 
food for psychologic release. ‘Eskatrol’ re- 
lieved the emotional stress which had forced 
these patients to abandon earlier redacing 
measures, and enabled them to live with their 
diets—even for prolonged periods (often, 
for longer than six months). 


Smith Kline & French Laboratories, Philadelphia 


January, 1960 
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reduce the risk 
of neonatal hemorrhage 


Mephyton. 


vitamin K, 


“has a more prompt, more potent and more prolonged effect than the vitamin K analogues’”* 
e helps prevent hypoprothrombinemia, the most common cause of neonatal hemorrhage 
e helps reduce incidence of intracranial hemorrhage due to hypoprothrombinemia 


Supply: Tablets 5 mg.; bottles of 100. Emul- 
sion, l-cc. ampuls containing 10 mg. and 
50 mg. per cc.; boxes of 6 ampuls. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


*Council on Drugs: New and Nonofficial Drugs, Philadelphia, J. B. Lippincott Co., 1959, p. 661. 


Gel) MERCK SHARP & DOHME, pivision oF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


MEPHYTON 16 A TRADEMARK OF MERCK & CO., INC. 
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reverse cutting 


ATRALOC 


20% more strength 
HIcom 
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even in. 
the first 


trimester 


FEOSOL’ 
SPANSULE" 
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GREATER 
PATIENT 
COMFORT 
DYCLONE 


dyclonine hydrochloride q 


the unsurpassed topical anesthetic 


for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more...safely...than any 
other topical anesthetic because it is 
fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply,..Dyclone Creme, tubes of 1 02. with 


rectal applicator. Dyclone Solution, bottles 
of 1 and 8 oz. 


| PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
| INDIANAPOLIS 6, INDIANA 
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they can plan their own home... 


but they need your help in planning their family 


Delfen  Preceptin 


VAGINAL CREAM VAGINAL GEL 


THE MODERN CHEMICAL SPERMICIDE THE SPERMICIDAL GEL WITH BUILT-IN BARRIER 


PRESCRIBED WITH CONFIDENCE FOR SIMPLE, EFFECTIVE CONTRACEPTION 


87859 
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DEXTRO-AMPHETAMINE 


+ MILTOWN® 


Helps you keep your patient 
on your diet 


AN EXTENSIVE SURVEY shows that in 68% 
of overweight persons there is an emotional 
basis for failure to limit food intake.’ 
Appetrol has been formulated to help you 
overcome this problem and to keep your 
overweight patient on your diet. 


THIS NEW ANORECTIC does more than give 
you dextro-amphetamine to curb your pa- 
tient’s appetite. It also gives you Miltown 
to relieve the tensions of dieting which 
undermine her will power. 


(J) WALLACE LABORATORIES, New Brunswick, N. J. 


IN PRESCRIBING APPETROL, you will find 
that your patient is relaxed and more easily 
managed so that she will stay on the diet 
you prescribe. 


Usual dosage: 1 or 2 tablets one-half to 1 hour before 
meals. 


Each tablet contains: 5 mg. dextro-amphetamine 
sulfate and 400 mg. Miltown (meprobamate, Wallace), 


Available: Bottles of 50 pink, uncoated tablets. 
1. Kotkov, B.. Group psychotherapy with the obese. Paper 


read before The Academy of Psychosomatic Medicine, 
October 1958. 
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for your 
obstetrical 
and 
gynecological 
patient 


ACULIN FUNGICIDAL . .. BACTERICIDAL . .. PROTOZOICIDAL 
TREATMENT OF VAGINAL INFESTATION. 


ape peers A single BACULIN vaginal tablet generally 
vaginitis, namely Trichomonas V aginalis, C 
and non-specific organisms. Prescribe BACULIN 1 
your next case of non-venereal vaginitis. 


ANTINAUSEANT, ANTIEMETIC — BAN NAUSEA AND VOMITING 


TABLETS Just prescribe BANAUSEA tablets, one upon arising 


bedtime. Turn your patients’ blue mornings oo 
BANAUSEA tablets. 
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THE ALL NEW 


AMERICAN SOO’ OBSTETRICAL TABLE 


Years of research 1n obstetrical posturing have been combined 
with a completely fresh design approach in developing the 
Amsco “‘800” table. The result is an obstetrical table so compact, 
so maneuverable and so efficient as to be truly revolutionary in 
its advantages for operative as well as perineal route delivery. 
From the narrow, flowing lines of the flexible top to the 
permanent or portable power base _. . the “800” is new. 


finger-tip controls 

@ retractable foot section 

@ retractable 12” delivery shelf 

@ ratchet type legholder sockets 

e flexible head and foot sections 

e@ wide perineal opening for postpartum drainage 


. each is new, exclusive and vital to the convenience of the 
obstetrician and the welfare of the patient. 

Every hospital and every obstetrician will have a direct interest 
in this dramatically better table. Fully illustrated brochure 
TC-224-R 1s available without obligation 


A M E R | ® A N World’s largest designer and 


manufacturer of Sterilizers, Operating 
Tables, Lights and related 
S T E RI L I Z E R hospital equipment 


ERTE* PENNSYLVANIA Unobstructed surgical approach 


Am. J. Obst. & Gynec. 
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ainst resistant Staph. 


AEROPLAST® surgical dressing 


shuts out Staphylococcus aureus—and all other contami- 
nants—with the speed of a spray ... with the strength 
of plastic. The sprayed-on Aeroplast film forms a trans- 
parent occlusive barrier which provides “‘a window on 
the wound” permitting visual inspection at any time... 
yet protects the incision against contamination and 
irritation from exudates, urine and feces. Aeroplast’s 
yellow tint helps to define the area dressed .. . aids in 
controlling application. 


Literature is available on request. 


New 16 mm. color-sound film: 
“The Use of Aeroplast Dressing . 
in Surgical Wounds,” is available 
for showings on request. 


Ruz is not required. 


%4, CORPORATION, 420 Dellrose Avenue, Dayton 3, Ohio 


®Aeroplast — U S. Pat. No. 2,804,073 


January, 1960 
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faster recovery, greater comfort 
for your OB-GYN patients 


Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FURACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 
tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CREAM 


BRAND OF NITROFURAZONE 


Furacin 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of 
3 oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 


l } THE NITROFURANS —a unique class of antimicrobials 
io ° EATON LABORATORIES, NORWICH, NEW YORK 
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LIVITAMIN = 


. . the preferred 


a hematinic 
*Keith, J.H.: Utilization and Toxicity of Peptonized Iron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 
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a brighter outlook—for the whole day 


To relieve the constipation of pregnancy, expectant mothers especially appreciate the 
effectiveness and convenience of pleasant-tasting Agoral. Taken at bedtime this gentle 
laxative works overnight, without disturbing sleep, to produce a normal bowel movement 
next morning—helps meet nature’s need before the active day begins. In the hospital, 


too, your postpartum patients and their busy nurses will appreciate 
the many advantages of Agoral. on 
® | 
agoral 
Aa-0801 the gentle laxative Gg | 


MORRIS PLAINS, 
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NOW...IN CERVICITIS 
VAGINITIS 


stop the torment.. lestroy the cause 
( suppositories 


provide all the proven effectiveness of AVC Improved 
Cream in a completely new suppository form. The 
gelatin capsule disintegrates in 8-10 minutes; the 
AVC then spreads rapidly. 


suppositories 


have proved effective in a wide variety of vaginal 
conditions."’*:"* The “CURE” rate with AVC Improved 
is consistently high.?**" Irritation and itching are 
relieved, discharge and odor are eliminated and the 
Causative pathogens destroyed. 


convenience”. 


may be carried in the purse or pocket. They are ideal 
for use away from home, at work or while travelling. 
Easily. inserted with or without applicator. Appear- 
ance and touch, not greasy or sticky, encourage 
patient cooperation and acceptance. 


A\¥/ Sj pos ito 1 eS 


Ved : Administration: One suppository inserted intravagi- 
nally, twice daily. 


Supplied: Box of 12 suppositories with applicator. 


References: 1. Peikes, !. L.: Journal-Lancet 79:368, 1959. 2. Cacciarelli, R. A.: J. M. Soc. New Jersey 46:87, 1949. 
3. Cortese, J. T.: Clin. Med. 2:45, 1955. 4. Dill, L. V., and Martin, S. S.: M. Ann. District of Columbia 17:389, 1948. 
5. Hensel, H. A.: Postgrad. Med. 8:293, 1950. 6. Angelucci, H. M.: Am. J. Obst. & Gynec. 50:336, 1945. 7. Cicalese, G.: 
Personal communication. 8. Horoschak, A., and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 9. Crisp, W. E.: 
Personal communication. 10. Parks, J.: M. Ann. District of Columbia 12:175, 1943. 11. Kroger, W. S.: Personal 
communication. 12. Peikes, |. L.: In press. 


Products of Original Research THE NATIONAL DRUG COMPANY 
Ave-724/59 Philadelphia 44, Pa. 
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| Abrighter“Good morning!” 


No complaints about 
* post-episiotomy, 


> * tender hemorrhoids, 

a! * or fissured nipples when you prescribe 


[- ® 
YUCUMUMIE Topical Anesthetic 


Americaine relieves surface discomfort quickly, sustains relief 
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Hard to imagine it now, but only 
la few years ago the Dolans were 
resigned to the fate of a childless 
| couple. After four successive spon- 
‘taneous abortions, the mother’s 
| chances of delivering a viable in- 


_fant were discouragingly slim. 


| Capillary protection made the dif- 
| ference. To the existing prenatal 


regimen, her physician ¢ 


then added antihemor- could) } 


rhagic factors...Mrs. D. 
‘attempted one more pregnancy 
_and, this time, she succeeded per- 
_ fectly.! Fetal salvage rates as high 


_as 95 per cent have been achieved 


Hesper- 


CAPILLARY-PROTECTIVE FACTORS 
PLUS VITAMINS AND MINERALS 


January, 1960 


the 
child 


who 


be 


born 


® 


when hesperidin complex and | 
ascorbic acid (as provided by 
Hesper-C Prenatal) were admin- 
istered with the usual vitamin and 


mineral supplementation.2 


A precaution in every pregnancy: 
Since 10 to 20 per cent of all preg- | 
nancies do not go to term, it is | 
important to prevent decidual | 
y) bleeding on a routine 
{ basis. The difference in | 
cost is insignificant; the 
difference in human happiness | 
may be incalculable. | 


Supplied: Bottles of 100 and 500 capsules. 


1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 
1953. 2. Javert, C.: Obst. & Gynec, 3:420, 1954, — 


Prenatal 


Products of 
Original Research 


THE NATIONAL DRUG COMPANY |. 
Philadelphia 44, Pa. 


HCP-1818/59 


Page 99 


i 

| | 

a 

| 

| 


--‘Telief 
cramping postpartum pain 


Litty 


QUALITY / RESEARCH / INTEGRITY 


DARVON® COMPOUND, potent - safe - well tolerated 


The clinical usefulness of Darvon® (dextro propoxyphene hydro- 
chloride, Lilly), alone and in combination, has been substantiated by 
more than a hundred investigators in the treatment of over 6,300 cases. 
Of 439 postpartum patients, 400 (91.1 percent) obtained effective anal- 
gesia; 39 (8.9 percent) did not respond. Six patients experienced some 
constipation, the only side-effect encountered. 

Darvon Compound combines, in a single Pulvule®, the analgesic 
action of Darvon with the antipyretic and anti-inflammatory benefits 
of A.S.A.® Compound (acetylsalicylic acid and acetophenetidin com- 
pound, Lilly). 

Usual dosage for Darvon Compound is 1 or 2 Pulvules three or 
four times daily; for Darvon, dosage is 32 mg. every four hours or 
65 mg. every six hours. 


Darvon is available in 32 and 65-mg. Pulvules at pharmacies 
everywhere. 


Darvon® Compound (dextro propoxyphene and acetylsalicylic acid compound, Lilly) 


ELI LILLY AND COMPANY ¢ INDIANAPOLIS 6, INDIANA, U.S.A. 


920201 


Am. J. Obst. & Gynec. 


4 
J 
7 4 
F 
q 
>< 
i 


American Journal of Obstetrics and Gynecology 


volume 79 number 1 


January 1960 
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THE variety of causes behind abnormal 
uterine bleeding has perplexed gynecologists 
for a long time. Since primitive times psychic 
shock or emotional upsets have been known 
to produce irregular or profuse uterine 
bleeding.** In addition to the psychogenic 
factors, the possibilities of organic lesions 
such as carcinoma, fibromyoma, endocrine 
dysfunction, and bleeding associated with 


intra- or extrauterine pregnancy must al- 


ways be considered. It has become increas- 
ingly apparent that abnormalities in the 
blood-clotting mechanism or deviation from 
the normal hemopoietic phenomenon has 
been a causative factor. Menometrorrhagia 
is often considered to be a symptom of 
pelvic pathology. The fact that it may re- 
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Blood dyscrasia as a causative factor in 


abnormal uterine bleeding 
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sult from a constitutional blood disorder is 
either overlooked or forgotten.? 

Many investigators believe that the onset 
of irregular or profuse bleeding may be the 
first manifestation of a blood dyscrasia.’ 
The occurrence of an antihemophilic globu- 
lin defect associated with prolonged uterine 
bleeding was first recognized by Alexander 
and Goldstein.* Singer and Ramot®® were 
able to find 14 such instances. Thomas, 
Black, and Perry”* reported the case of a 
woman, aged 24, with severe menorrhagia 
due to hemophilia, who required twelve 
transfusions. She bled in her antepartum 
period, and after delivery she had a severe 
postpartum hemorrhage. In 1951 Merskey*® 
as well as Israels't reported authenticated 
cases of hemophilia in a woman. Taylor and 
Biggs?? have found that occasionally the 
female carriers of hemophilia have an un- 
usual tendency to bleed, themselves. 
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Hematological abnormality is known to 
occur in women much more frequently 
than in men, in a proportion of three to 
one. Pohle’® and Dameshek and Rheingold’ 
accounted for this by finding a decrease in 
platelet formation in women, beginning 14 
days prior to the onset of the menses. 

In contrast to most observers, Barnes‘ felt 
that constitutional hemorrhagic tendencies 
were not a factor in patients suffering from 
hypermenorrhea. Following a thorough 3 
year study of these patients, he concluded 
that women with blood dyscrasia will not 
acquire excessive vaginal bleeding without 
the intermediary of a local pelvic condition. 
The jatter usually would have been sufficient 
to explain the bleeding on an organic basis. 

It has been axiomatic that menstrual 
blood under normal circumstances has little 
or no clotting mechanism. It is understand- 
able, however, that this physiological con- 
dition could be altered by changes in the 
circulating blood coagulability. 

Buxton demonstrated that at least 11 per 
cent® of female patients suffering from a 
blood dyscrasia had some deviation of the 
menstrual function. Israel and Mendell,’° 
Kahn,’ Reich, Nechtow, Kurzon, and 
Mercer,’® and Hegedus and Anderson® found 
that excessive and irregular bleeding were 
prominent symptoms in patients with 
purpura hemorrhagica, leukemia, aplastic 
anemia, and splenic anemia. Haden and 
Singleton* revealed that even with simple 
achlorhydric anemia, 11 of 29 patients had 
disturbances of the menses. 

It is the purpose of this report to accen- 
tuate and stress the fact that general hem- 
orrhagic tendencies may produce menstrual 
aberrations. Although the relative frequency 
is not great, it is illogical to pursue the 
study of a patient with menstrual irregu- 
larities without a complete knowledge of 
the blood picture. 

Heretofore most of the studies concern- 
ing menometrorrhagia resulting from blood 
dyscrasias have involved patients with 
thrombocytopenic purpura. Other types of 
abnormalities in the blood-clotting mecha- 
nism have been known to produce the same 
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effects. One of the more unusual types of 
hemorrhagic tendencies may be found in 
those patients suffering from Christmas 
disease. Biggs and Macfarlane® demonstrated 
a hemophiliac-like disease whose chief dis- 
tinguishing characteristic was the inability 
of the blood to clot. While this disease is 
clinically undistinguishable from hemophilia, 
it is due to a deficiency of a clotting factor 
that is different from antihemoglobulin. 
The hereditary factor of Christmas disease 
is identical with hemophilia and, as in this 
entity, it may arise spontaneously. It is of 
the utmost importance that Christmas dis- 
ease be differentiated from true hemophilia. 
This may be accomplished by the thrombo- 
plastic component. Since the recognition of 
this disease, many cases have been dis- 
covered and recorded in the literature.” 
Ratnoff'* has reported the changes in 
Christmas factor associated with pregnancy, 
and Aballit has studied its course in the 
neonatal period. The following is a report 
of Christmas disease in a patient who came 
to our attention because of excessive bleed- 
ing after a simple gynecological procedure. 


Mrs. J. B., aged 35, was first seen by Dr. 
Milton Sachs because of excessive bleeding fol- 
lowing electrocauterization for a simple ero- 
sion of the cervix. She also had profuse bleed- 
ing from the gums after root canal dentistry. 
The past history revealed that she had had 3 
normal pregnancies, labors, and deliveries. At 
no time in her menstrual life had she experi- 
enced any abnormalities of the periods. The 
family history gave no additional pertinent in- 
formation. Five months after her last delivery, 
electrocauterization was done because of a simple 
erosion of the cervix. Within a week of this 
procedure there was prolonged profuse bleed- 
ing from the cervix that could be controlled 
only by repeated vaginal packing. However, she 
recovered without event except for severe sec- 
ondary anemia. Shortly after this she had some 
root canal work done. This, in turn, was fol- 
lowed by profuse bleeding from the gums. In 
view of the history of bleeding, she was admit- 
ted to the hospital. A hematological investiga- 
tion including a thromboplastic generation test 
revealed plasma thromboplastic deficiency com- 
patible with the diagnosis of Christmas disease. 
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A blood transfusion resulted in the alleviation 
of the hemorrhagic tendencies. 


Gaucher’s disease is another type of blood 
dyscrasia which may be accompanied by 
abnormal uterine bleeding.’? The following 
is an illustrative report. 


Mrs. M. B., aged 26, was seen in July, 1956, 
when she was in the first trimester of her first 
pregnancy. The past history revealed that she 
was known to have had Gaucher’s disease since 
the age of 11. Her sister (a resident of New 
York City) also had this disease although nei- 
ther the parents nor grandparents had been so 
afflicted. Upon physical examination, the per- 
tinent finding was an enlarged spleen extend- 
ing 17 cm. below the costal margin. The pelvic 
examination confirmed the presence of an early 
intrauterine pregnancy. There was x-ray evi- 
dence of Gaucher’s disease in the long bones of 
the extremities; sternal puncture showed the 
presence of Gaucher’s cells. The pregnancy pro- 
gressed to term despite the enormous enlarge- 
ment of the spleen. She was delivered of a 
normal, well-developed male child by low for- 
ceps, without incident. To this date the child 
has failed to show any evidence of Gaucher’s 
disease. On the patient’s third postpartum day 
there was an episode of profuse vaginal bleed- 
ing. This was readily controlled by 500 c.c. of 
citrated blood. Her subsequent course has been 
uneventful; her menses have returned to normal 
limits. 


Comment 


As a whole, the problem of abnormal 
uterine bleeding is a complicated one inas- 
much as it is often difficult to determine an 
exact causative factor. Stress must be placed 
on the fact that this bleeding should not 
be considered an entity in itself but rather 
a symptom complex.*?. Many authorities 
consider the onset of irregular or profuse 
vaginal bleeding to be the first manifesta- 
tion of some type of blood dyscrasia. We 
are in accord with this opinion. In pursuing 
the study of these patients it is well to re- 
member that excessive menstrual bleeding 
may be associated with severe nose bleeds, 
and bleeding from the gums and other 
mucous membrane surfaces. In some cases, 
however, menorrhagia is the sole manifesta- 
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tion and may be so outstanding that atten- 
tion is focused on the possibility of a local 
lesion. Recent investigations have proved 
that women also may have hemophilia or 
hemophiliac-like diseases. With this in mind, 
it becomes increasingly important to com- 
plete our study of these patients with a 
thorough knowledge of the blood picture. 
It is unfortunate that, at times, patients 
with abnormal bleeding have been treated 
without prior investigation into the possi- 
bilities of hemorrhagic diseases. Such a 
procedure has been followed by unnecessary 
or even harmful operations that apparently 
could have been avoided. Dameshek and 
Rheingold’ have emphasized this point and 
have advanced a few diagnostic tests which 
they feel may help to establish the proper 
diagnosis. These are the tests as outlined: 

1. Examination of a stained blood smear. 
It is felt that examination of the smear is 
of even better diagnostic value than a 
platelet count. Normally, platelets are 
present both in clumps and singly in every 
oil immersion field. With moderate reduc- 
tion, clumps are rarely seen, and only 3 to 
6 single platelets are found. With marked 
reduction, platelets are rarely seen. In addi- 
tion to data on the platelets, the blood 
smear may also reveal abnormalities in the 
leukocytes and the red blood cells. 

2. Determination of the bleeding time. 
Bleeding times in excess of 5 minutes are 
considered abnormal. 

3. The tourniquet test. The blood pres- 
sure cuff is applied and kept inflated for 15 
minutes. The number of .petechiae present 
in a circle 2.5 cm. in diameter and 4 cm. 
below the elbow are counted. 

4. The clot retraction determination. This 
is studied by observation of 1 c.c. of blood 
at intervals of 30 minutes, one hour, and 
24 hours. Normally, retraction begins in 
30 minutes and is complete in 3 to 24 hours. 

While it is not within the province of 
the gynecologist to be expert in the determi- 
nation of blood dyscrasias, it is important 
that he be acquainted with: the funda- 
mentals of their detection. If the diagnostic 
procedures prove to be conclusive or not, 
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further investigation can always be pursued. 
As has been pointed out,’ even the finding 
of a pelvic lesion which would seem to 
“explain” the menstrual bleeding does not 
necessarily eliminate the need for hema- 
tologic study. When patients with known 
blood dyscrasias become pregnant or have 
gynecological operative procedures, one 
must constantly be alert to the potentiality 
of abnormal bleeding from the reproductive 
tract and consequently be prepared to 
handle such emergencies. 


Summary and conclusions 


1. In considering abnormal uterine bleed- 
ing one must be aware that abnormalities 
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in the blood-clotting mechanism or devi- 
ations from the normal hemopoietic phe- 
nomenon may be causative factors. 

2. In addition to the common _ blood 
dyscrasias, the possibility of hemophilia or 
hemophiliac-like diseases as causative factors 


in producing menstrual aberration must 
also be considered. 

3. Case reports of patients suffering from 
Christmas disease and Gaucher’s disease 
having abnormal bleeding have been pre- 


sented. In both instances there was no evi- 
dence of a lesion in the uterus, tubes, or 
ovaries. 

4. A thorough investigation of the blood 
picture is of prime importance in studying 
patients with abnormal uterine bleeding. 
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THERE are three questions each gyne- 
cologist must ask himself before performing 
a laparotomy or dilatation and curettage 
because of abnormal uterine bleeding: (1) 
Is there an underlying hemorrhagic diathe- 
sis? (2) Will surgical procedures result in 
further hemorrhage and hazard to life? 
(3) Will one harm this patient by trying 
to offer operative help? 

This paper reports our evaluation of a 
panel of screening tests designed to identify 
individuals with an abnormal bleeding tend- 
ency when localized bleeding itself seems 
the impelling indication for operation. 


Patients and methods 


Forty-three women were studied. These 
included most of the patients with abnor- 
mal uterine bleeding seen during the past 
year who had no apparent gynecological le- 
sions or evidence of constitutional disease. 

Screening tests used routinely included 
the following: 

1. Bleeding time (modified Duke meth- 
od'). After the skin was cleansed with alco- 


hol, the lateral aspect of the left fourth — 


finger was pierced by the measured 3 mm. 
tip of a No. 11 Bard Parker knife protrud- 
ing through a cork. The drops of blood (but 
not the skin) were touched at 30 second 
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Coagulation studies of patients 


with abnormal uterine bleeding 
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intervals with a filter paper until no red 
staining occurred. The first failure to im- 
print was considered the end point. 

2. Thromboplastin time (the “prothrom- 
bin time” of Quick?) modified by the em- 
ployment of saline extract human brain 
thromboplastin.® 

3. P and P test (the prothrombin and 
proconvertin combined activity) as described 
by Owren and Aas* with the exception that 
barium sulfate adsorbed bovine plasma was 
used as the substrate. 

4. Partial thromboplastin time (P.T.T.)5 
with an homogenized suspension of Asolectin 
as the partial thromboplastin. 

5. Clot retraction. Observed at 1, 2, and 
24 hours, 3 ml. of blood was incubated in a 
conical glass tube. A wire hook was sus- 
pended from the cork into the blood prior 
to coagulation.® 

Specialized test methods for the further 
clarification of defects of patients with ab- 
normal screening test results included: 

1. Thromboplastin generation test of 
Biggs and Douglas’ modified by the use of 
an Asolectin suspension in place of a plate- 
let suspension. 

2. Russell viper venom-—cephalin method 
of Hjort and associates* for the combined 
prothrombin and Stuart factor activity. 

3. Proconvertin assay method of Owren® 


and Aas.?° 


4. Proaccelerin assay as previously de- 
scribed.*? 

5. Antithrombin titer estimation as de- 
scribed by Innerfield, Shub, and Boyd.’? 
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Fig. 1. Screening test results of plasma coagulation activities. 


determination. Citrated 
plasma, 0.5 ml., was diluted in saline to a 
total of 10 ml.; 1 ml. of bovine thrombin 
(200 units per milliliter) was added; 20 
minutes later the clot was wound onto a 
glass rod. It was then transferred to a tube 
of physiological saline, then to water, next 
to acetone, and finally to ether. It was then 
dried in an oven and weighed directly as 
fibrin on a Mettler electronic scale. A value 
was then calculated for the milligrams of 
fibrinogen per 100 

7. Euglobulinlysis time of Von Kualla and 
Schultz." 


6. Fibrinogen 


Results 


Screening tests. An abnormally prolonged 
bleeding time was demonstrated in 6 of 43 
patients with abnormal uterine bleeding. 
Partial thromboplastin times were prolonged 
in 4 of these 6 patients (Fig. 1). 


No abnormalities were detected by the 
thromboplastin time (Quick), by the P and 
P test, or by clot retraction study in this 
group of patients with uterine bleeding. 

Additional studies. Three of the 4 pa- 
tients with abnormal partial thromboplastin 
times had abnormal thromboplastin genera- 
tion test results. Patient 1 had a plasma fac- 
tor defect and her plasma was unable to 
correct the abnormal thromboplastin gen- 
eration of an individual with known anti- 
hemophilic globulin deficiency. Patients 2 
and 3 had abnormal serum thromboplastin 
generation defects that were incapable of 
mutual correction. However, both these sera 
corrected the defects of PTC deficient sera. 
The plasma of both these patients had nor- 
mal Russell viper venom-—cephalin times 
which mitigated against Stuart factor de- 
ficiency. Both of these patients additionally 
exhibited fibrinogenopenia. Two members 
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of the family of Patient 3 demonstrated par- 
tial expressions of the same defect. The 
mother had a borderline prolongation of 
bleeding time on one of two examinations 
and an abnormal serum thromboplastin gen- 
eration defect. The maternal serum was 
unable to correct the serum thromboplastin 
generation defect cf Patient 2. The brother 
of Patient 3 had an abnormally prolonged 
partial thromboplastin time and _ fibrino- 
genopenia although both his bleeding time 
and serum thromboplastin generation test 
results were normal (Table I). 


Table I. Laboratory data summary 


Screening tests Other studies 
Throm- 
Partial boplastin 
throm- genera- 
Bleeding | boplastin| Fibrino- | tion test 
Patient time iime gen defect 
1 P P ales Plasma 
2 P P Low Serum 
3 P P Low Serum 
+ P ig Normal None 
5 P N aes None 
6 P N None 
Comments 


Six of the 43 patients studied had pro- 
longed bleeding times (Fig. 2). Because of 
a certain amount of skepticism expressed in 
the literature concerning the reliability of 
bleeding times, we compiled these values for 
all patients with suspected bleeding tend- 
encies, other than uterine bleeding, exam- 
ined during the same period. These are 
shown in Fig. 3. Prolonged bleeding times 
were encountered only in patients with just 
cause. The number of patients with pseudo- 
hemophilia in this second series was swelled 
by the examination of relatives of a pa- 
tient with pseudohemophilia admitted for 
study because of repeated bouts of bleed- 
ing. 

To test the constancy of the bleeding 
time determination, all 6 of the patients 
described in this report were examined on 
many occasions (from 4 to 48 times). The 
prolonged bleeding time was demonstrated 
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repeatedly in all. The bleeding times of the 
most frequently examined patient (Patient 
1) are shown in Fig. 4. In the many deter- 
minations performed between July 29, 
1957, and Jan. 12, 1959, only one bleeding 
time of this patient fell within normal lim- 
its. It was this patient who commented 
after our first performance of her bleeding 
time determination, “No wonder you got it 
longer than they always did before. You 
didn’t put cotton on to stop it at three min- 
utes.” 

As a further test of the pertinency of the 
prolonged bleeding time, questioning of the 
patients revealed that 5 of the 6 gave either 
a history of other family members’ exhibit- 
ing abnormal bleeding or stated that they 
themselves had required transfusions for 
the treatment of postoperative hemorrhage 
(Table II). Only one of these patients 
(Patient 4) had had an uneventful operation 
(appendectomy, oophorectomy, uterine di- 
latation and curettage) and no family his- 
tory of abnormal bleeding. 


Table II. Bleeding history summary 


Trans- Pregnancy, 
fusions for Family delivery, 
posto per- history viable infant 

ative of without 
Patient | hemorrhage | bleeding hemorrhage 
1 Yes No 
2 Yes No sais 
3 Yes 
4 No No Yes 
5 Yes Yes Yes 
6 Yes Yes 


The partial thromboplastin time was ab- 
normally prolonged in 4 of the 6 patients 
with hemorrhagic diathesis and was the 
only other screening test detecting abnor- 
mal persons. Evidence of the correctness of 
this demonstration is provided by the pres- 
ence of further abnormalities (plasma fac- 
tor defect in Patient 1, serum factor defect 
in Patients 2 and 3 on thromboplastin gen- 
eration test study in 3 of these 4 patients). 
The 2 patients with serum defects also had 
fibrinogenopenia. 
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. Bleeding time in patients with functional uterine bleeding. 
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Fig. 3. Bleeding time in patients with suspected hemorrhagic diathesis—other than functional 


uterine bleeding. 
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While no abnormalities were identified in 
this particular series of patients by the 
Quick thromboplastin time, the P and P 
time, or by clot retraction study, the con- 
tinued inclusion of these tests in a screen- 
ing panel seems logical. 

A further point of interest previously 
emphasized by others’® is confirmed in this 
group of patients with pseudohemophilia. 
Three of the patients have been pregnant 
on one to 4 occasions each and have deliv- 
ered viable infants without abnormal ma- 
ternal bleeding during delivery or post 
partum. One patient (Patient 4) was sup- 
posed to have had an incomplete spontane- 
ous abortion for which a curettage was 
done. The curettings were compatible with 
but not diagnostic of intrauterine preg- 
nancy. 

Diamond and Porter have recently made 
“a strong plea for the abandonment of 
routine presurgical tests of bleeding and 
clotting times on the basis of such evident 
inherent limitations as the occurrence of 
false-positive reactions and the fact that a 
normal result in no way assures a normal 
bleeding and clotting status in the pa- 
tient.”*® Certainly, their point that a care- 
fully elicited family and personal history 
and thorough physical examination are ex- 
cellent screening procedures for identifying 
individuals with hemorrhagic diathesis is 
well taken. Furthermore, our past experi- 
ence compels agreement with their view in 
regard to the Lee and White coagulation 
time. This bedside or office test has prob- 
ably been responsible for more false-positive 
results than any other in our experience. 
We believe that the partial thromboplastin 
time assays the same information more re- 
liably. On the merits of the bleeding time 
determination, however, we must differ. 
Perhaps it should be emphasized that spe- 
cial difficulty in performing bleeding time 
tests was encountered in the pediatric popu- 
lation with which Diamond and Porter were 
concerned. 

Under the mechanics of our study, his- 
tory and physical examination were com- 
pleted by an independent group of exam- 
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Fig. 4. Bleeding time in patients with vascular 
hemophilia. 


iners and the screéning tests performed by 
different personnel who were without 
knowledge of this first set of information. 
Perhaps the reproducibility and_ reliability 
was enhanced in our study by a single lab- 
oratory’s performing all screening studies 
by standard techniques. However, in review 
of the charts of the patients identified as 
having pseudohemophilia or vascular hemo- 
philia (pseudohemophilia plus ‘antihemo- 
philic globulin deficiency), studies on five 
occasions by the central laboratory have 
shown similarly abnormal bleeding times, 
again without our knowledge at the time 
our tests were performed or their before- 
hand knowledge of our results. 

Fortunately, our patients with bleeding 
diathesis had already undergone diagnostic 
curettage or were in age groups where un- 
derlying malignant disease was not a major 
risk. Vaginal smears were negative for 
malignant cells. If carcinoma were suspected 
in patients with bleeding diathesis, arrange- 
ments for fresh whole blood transfusions 
immediately before and after operation 
should be made. Nelsson, Blomback and 
Von Francken*’ have successfully adminis- 
tered Fraction I-O to such a patient with 
normalization of bleeding time and success- 
ful performance of hysterectomy. In ad- 
dition, topical use of freshly mixed thrombin 
would help control local bleeding at the time 
of operation and should be used in addition 
to the careful tying of ligatures, though it 
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is imperative that this material not be in- 
jected. 

Elective surgical procedures should, of 
course, be avoided in patients with hemor- 
rhagic diathesis. 


Summary 


Forty-three patients with functional 
uterine bleeding were examined. Six showed 
evidence of a hemorrhagic diathesis with 
the following findings: all had prolongation 
of the bleeding time; 4 had prolonged par- 
tial thromboplastin times and, of these, 3 
exhibited abnormal thromboplastin genera- 
tion, one demonstrating a plasma factor de- 
fect and the other 2 a serum factor defect; 
2 patients had fibrinogenopenia; no abnor- 
malities were demonstrated by the Quick 
time, the P and P time, or the clot retrac- 
tion test. 

There was a positive family history of 
bleeding in 3 of the patients with hemor- 
rhagic diathesis. Three of the 4 patients 
undergoing surgical procedures needed 
transfusions to control postoperative bleed- 
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ing. Five of the 6 patients with hemorrhagic 
diathesis demonstrated either a_ positive 
family history and/or a personal need for 
transfusions to control postoperative bleed- 
ing. 

Three (of 3) patients with hemorrhagic 
diathesis had normal pregnancies, delivered 
normal viable infants, and experienced no 
postpartum hemorrhage. 


Conclusions 


A battery of screening tests permitted 
the diagnosis of previously unsuspected 
pseudohemophilia in 6 patients with abnor- 
mal uterine bleeding. 

These patients with pseudohemophilia 
were able to complete pregnancy, deliver 
viable infants, and have uneventful recov- 
ery without abnormal bleeding. 

Necessary surgical procedures should be 
done only when all steps have been taken 
to minimize the bleeding risk. 

Elective operative procedures should be 
avoided in the patient with hemorrhagic di- 
athesis. 
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Postmenopausal uterine bleeding of 


psychogenic origin 


MARCEL HEIMAN, M.D. 
WILLIAM J. SHAPIRO, M.D. 
New York, New York 


POSTMENOPAUSAL uterine bleeding is 
the resumption of bleeding one or more 
years after the last menstrual period. In 
recently reported reviews, about one-third 
of the patients presenting with this symp- 
tom were found to have uterine carcinoma 
(Brewer and Miller,’ 27.5 per cent; Suther- 
land and McBride,” 27.8 per cent; Buldain 
and Jacobs,* 37.7 per cent; Cope,* 34.5 per 
cent; Israel and Weber,® 33.5 per cent; 
Adamson, Brown, and Myerscough,’ 28 per 
cent). This has emphasized the need for an 
immediate and thorough investigation of 
all cases of postmenopausal bleeding. A 
careful history, physical examination, cer- 
vical biopsies, cytologic smears of cervix, 
vaginal and endometrial aspirations, and 
complete curettage should be included. In 
instances where these procedures have not 
yielded the causes for the bleeding, we have 
also employed hysterography to demonstrate 
an occult endometrial polyp or submucous 
fibroid which might have been missed by 
the other diagnostic means. 

There is a significant group of women 
with postmenopausal uterine bleeding in 
whom no pathologic lesion can be demon- 
strated, or in whom the incidental finding 
of a cervical erosion fails to explain ade- 
quately the active bleeding. The incidence 
of this group varies greatly, principally be- 
cause many authors include atrophic endo- 
metrium as a benign cause of postmeno- 
pausal uterine bleeding. Atrophy is not a 
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cause, per se, of the bleeding, but is the 
normal condition of the postmenopausal en- 
dometrium.*-® Brewer and Miller’ report no 
cause for the uterine bleeding evidenced by 
negative smears, negative cervical biopsies, 
absence of endometrial tissue, or atrophic 
endometrium in 38.4 per cent of their pa- 
tients. Buldain and Jacobs* noted the same 
in 28.6 per cent and Israel and Weber® 
found no tissue in 49 cases, hypoplastic en- 
dometrium in 27 cases (together, 50 per 
cent) of 152 cases. 

From Jan. 1, 1954, to Dec. 31, 1958, 
there were 3,129 admissions to the Gyne- 
cological Ward Service of The Mount Sinai 
Hospital, and of these, 2,702 patients had 
operations performed. Postmenopausal bleed- 
ing prompted admission to the hospital in 
124 cases. Malignancy was determined in 
32 patients (25.8 per cent)—corpus car- 
cinoma in 28 and cervical carcinoma in 4. 
Benign pathologic conditions, to which the 
possible cause of bleeding could be ascribed, 
were found in 56 cases (45.1 per cent)—26 
endometrial or endocervical polyps, 8 cervi- 
cal erosions, 7 hyperplastic endometria, 
4 proliferative endometria, 3 submucous 
fibroids, 3 pyometra, and 5 estrorrhagia. 
The cause of bleeding could not be deter- 
mined in 37 cases (29.8 per cent). It is to 
this group of patients with “postmenopausal 
uterine bleeding etiology unknown” that 
we direct our attention. 

In the past, many hypotheses have been 
advanced to explain the uterine bleeding 
when no obvious cause was present. The 
concomitant occurrence of bleeding and 
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hypertension or arteriosclerosis would ap- 
pear to be an obvious causal relationship. 
However, in the majority of cases, this cor- 
relation is lacking. An examination of the 
senile endometrium reveals a scanty arterial 
supply and total absence of the spiral 
arterioles so prominently displayed in func- 
tioning endometrium. In an excellent study 
of the endometrium and old age, Speert’ 
considers that injury to the superficial thin- 
walled veins lying in proximity to expand- 
ing endometrial cystic glands may account 
for uterine bleeding which eluded etiological 
explanation. Gianaroli® has described local 
vascular alterations such as telangiectasia, 
in the senile endometrium. Probably there 
are many causes which cannot be discerned 
by our investigative techniques. 

We believe that in the following 5 pa- 
tients the precipitating cause for postmeno- 
pausal bleeding is psychogenic. 


Case reports 


Case 1. E. S., a 49-year-old married Puerto 
Rican woman, para 9-0-2-8, whose last normal 
menstrual period occurred at age 47 years, was 
admitted to The Mount Sinai Hospital because 
of bright red vaginal bleeding of 4 days’ dura- 
tion. She claimed that she had had an abnor- 
mal period several years previously, but there- 
after had menstruated regularly until 2 years 
ago. 

General physical examination and pelvic ex- 
amination were normal. Laboratory findings were 
normal; Papanicolaou smears were negative. 
Curettage and cervical biopsies were performed 
which revealed small fragments of atrophic en- 
dometrium and normal cervical tissue. The pa- 
tient was discharged. Three months later she 
was readmitted because of gushing vaginal 
bleeding which persisted for 5 days. Physical ex- 
amination and laboratory studies were un- 
changed. A hysterogram was performed and no 
abnormalities noted. The results of a complete 
hematologic study were normal. Repeated cy- 
tologic smears, including endometrial aspiration, 
were negative. 

Six years previously, at age 43 years, the pa- 
tient had received a telegram from the War 
Department informing her that her oldest son 
was missing in action in Korea. Upon receipt 
of this information she suddenly began to bleed. 
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Thereafter, her periods occurred normally for 4 
years. At age 47 years, coincidental with the be- 
ginning of her menopause, she received another 
letter stating that her son was now considered 
dead. She could not accept this fact. During 
the next 2 years, she wrote 12 letters to the War 
Department inquiring about him and _ insisting 
that her son was still alive. She received a tact- 
ful reply to each. When the twelfth letter was 
unanswered, she began to bleed vaginally, the 
discharge lasting for 4 days and prompting her 
first admission to the hospital. 

She was depressed and wept when talking 
about her son. Since the receipt of the first 
telegram saying that he was missing in action 
her mourning ‘had never ceased. There was ex- 
treme guilt about the role that she played in his 
death by signing the necessary papers which en- 
abled him to enlist in the service at a younger 
age than required by law. 

Abnormal uterine bleeding occurred prior to 
the menopause and following the menopause; 
both instances related to the death of her son. 
The defense mechanism of denial is prominently 
exhibited by her correspondence with the United 
States Government for 2 years. Upon not receiv- 
ing an answer to her last letter, this mechanism 
of denial was rendered ineffective and she be- 
gan to bleed. 

Case 2. C. N., a 48-year-old widowed Puerto 
Rican woman, para 3-0-0-2, whose last normal 
menstrual period occurred at age 46% years, 
was admitted to The Mount Sinai Hospital be- 
cause of profuse vaginal bleeding of 5 days’ 
duration. The patient had experienced hot 
flashes, headaches, and insomnia over the past 
2 years. At age 41, she had had a unilateral 
oophorectomy and at age 42, she had had a 
vaginal plastic repair. Physical examination was 
normal. Laboratory findings were normal; Pa- 
panicolaou smears were negative. A hysterogram 
revealed a normal uterine cavity with no filling 
defects. Curettage and cervical biopsies revealed 
tiny fragments of atrophic endometrium and nor- 
mal cervical mucosa. 

Nine years previously the patient’s husband 
had committed suicide. At this time she noted 
no depression, but thereafter developed symp- 
toms of a peptic ulcer which continued to the 
present hospital admission. Shortly before this 
admission for postmenopausal uterine bleeding, 
the patient’s mother became ill and died. In- 
stead of an overt emotional reaction vaginal 
bleeding occurred. 
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Case 3. M. T., a 47-year-old widowed Negro 
woman, para 1-0-0-1, whose last normal men- 
strual period occurred 2% years previously, was 
admitted to The Mount Sinai Hospital because 
of a third episode of postmenopausal uterine 
bleeding which lasted 7 days. In January, 1956, 
after 9 months of amenorrhea, she noted 4 days 
of vaginal bleeding, which prompted her first 
admission to the hospital. She had diabetes, 
which was controlled by diet alone. Physical 
examination, laboratory findings, and Papanico- 
laou smears were normal. Curettage and cervical 
biopsies were performed and revealed a small 
amount of tissue in early proliferative phase and 
normal cervical mucosa. 

She was asymptomatic for 15 months, when 
she noted a recurrence of vaginal bleeding for 
5 days. She was readmitted to the hospital, but 
all laboratory and physical findings were un- 
changed. Hysterography revealed a normal uter- 
ine cavity with no filling defects. A second curet- 
tage was performed. Again, small fragments of 
endometrium in an early proliferative phase 
were obtained. 

She was discharged from the hospital and was 
well for 8 months. A third occurrence of post- 
menopausal bleeding, which lasted for 7 days, 
necessitated the present admission. Physical 
examination, laboratory findings, and Papanico- 
laou smears were negative. A third curettage 
and cervical biopsies were performed. Atrophic 
endometrium and normal cervical tissue were 
obtained. 

In January, 1956, the patient had had her first 
episode of uterine bleeding, which coincided 
with the death of her divorced husband. In 
April, 1957, at the time of her sister’s abdominal 
operation, the patient had had a second episode 
of postmenopausal bleeding. The present admis- 
sion is related to concern about herself, particu- 
larly fear of uterine cancer. 


Case 4. A. G., a 54-year-old married Puerto - 


Rican woman, para 17-0-3-14, whose last nor- 
mal menstrual period occurred 2 years previ- 
ously. She was admitted to The Mount Sinai 
Hospital because of vaginal bleeding of 2 days’ 
duration. The patient was well until 2 weeks 
prior to admission, when she noted sudden onset 
of moderate to profuse vaginal bleeding. She 
stated that she was “upset” because of the sud- 
den hospitalization of her diabetic mother. The 
past history revealed that she had taken oral 
estrogen at irregular intervals but she denied 
taking any medication for the past year. 
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General physical examination was normal. 
Laboratory findings were normal except for re- 
peated urinalyses which revealed a 2- to 3-plus 
glycosuria. Blood urea nitrogen was 10 mg. per 
cent; fasting blood sugar, 195 mg. per cent; 2 
hour postprandial blood sugar, 418 mg. per cent. 
Papanicolaou smears were negative. 

Following control of the diabetes, hysterog- 
raphy was performed. The uterine cavity was 
normal and no filling defects were noted. Cer- 
vical biopsies and curettage were performed. A 
few fragments of atrophic endometrium and 
cervical mucosa with no significant changes were 
obtained. 

The patient spoke only Spanish and was in- 
terviewed with the help of an interpreter. She 
appeared childish and wore a blue ribbon in her 
hair. Four years previously, the patient’s mother 
arrived from Puerto Rico and lived with her. 
When her mother moved away, the patient had 
an episode of uterine bleeding which lasted 3 
days. The present episode of postmenopausal 
uterine bleeding began 8 days after her mother 
was hospitalized for diabetes at another hospital. 

Case 5. M. I., a 66-year-old married Jewish 
woman, para 3-0-1-3, whose last normal men- 
strual period occurred at age 53, was admitted 
to The Mount Sinai Hospital in January, 1957, 
because of a third episode of postmenopausal 
uterine bleeding which lasted for 3 days. A 
summary of the 7 previous hospital admissions 
is given in Table I. 

The present illness began 4 days prior to this 
admission, when she noted the sudden onset of 
bright vaginal bleeding which she described as 
a “menstrual period.” 

Upon admission to the hospital, general phys- 
ical examination, laboratory findings, and Pa- 
panicolaou smears were negative. Hysterography 
revealed a normal uterine cavity. Cervical bi- 
opsies and curettage were performed. The cer- 
vical mucosa was without significant change and 
atrophic endometrium was obtained. 

The frequent admissions to the hospital be- 
gan at age 37 years, which was contemporaneous 
with the death of her mother. She began to feel 
apathetic and to lose weight. Upon the advice 
of a physician she became pregnant in order to 
cure her condition. This third pregnancy was 
uneventful, but the patient’s condition did not 
improve. To the contrary, she was compelled 
to place the baby in a boarding home because 
of her inability to care for it. Following this 
separation, gastrointestinal symptoms appeared 
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Table I. Summary of previous hospital admissions (Case 5) 


January, 1960 
Am. J. Obst. & Gynec. 


Date of 
Admission 


| Age | Complaint 


Diagnosis 


Treatment 


Findings 


August, 1929 37 


Anorexia and 
rectal pain 


October, 1929 “Prolapse of 


rectum” and 
“fecal incon- 
tinence”’ 


March, 1930 


March, 1941 


February, 1947 


January, 1951 


January, 1955 


Anxiety neurosis 
and hemor- 
rhoids 


Hemorrhoids, 
severe psycho- 
neurosis 


Severe psycho- 
neurosis and 
pregnancy 


Preclimacteric 
menorrhagia 


and psychoneu- 


rosis 


Graves’ disease 


Postmenopausal 


uterine bleeding 


Postmenopausal 


uterine bleeding 


Hemorrhoidec- 
tomy 


Therapeutic ab- 
dominal hys- 
terotomy and 
bilateral tubal 
ligation 


Curettage 


Subtotal thy- 
roidectomy 


Curettage, cervi- 
cal biopsies 


Curettage, cervi- 
cal biopsies 


Atrophic endo- 
metrium 


Atrophic endo- 
metrium 


and necessitated the first admission to The 
Mount Sinai Hospital. Her complaints included 


means to cope with a depression following her 
mother’s death. 


indigestion, diarrhea, fecal incontinence, pro- 
lapse of the rectum, constipation, loss of weight, 
anorexia, nausea, epigastric pain, and the find- 
ing of food particles in her stool. It is interesting 
to note that the patient’s mother had died of 
gastric cancer and that the patient’s symptoms 
were entirely in this sphere. At the time of her 
third admission to the hospital the symptoms of 
depression and gastrointestinal difficulties gradu- 
ally fused. At this time, the patient was indif- 
ferent to food and her surroundings. She was 
a withdrawn, self-absorbed, passive, complaining 
woman whose only way of asserting herself was 
by suffering, becoming ill, and being unhappy. 
The mechanism of bleeding as her avenue 
for discharge of tensions started at the age of 8 
years. At that time, the birth of a younger 
brother and the threats inherent in this were 
allayed by the intermittent occurrence of nose 
bleeds over a 4 year period. With the onset of the 
menarche, the nose bleeds stopped. The episodes 
of abnormal bleeding, before and after the men- 
opause, may be thought of as a means by which 
her body discharged tensions, specifically, as a 


Comment 


The literature on postmenopausal uterine 
bleeding of psychogenic origin is scant. 
Blaikley’® described a 58-year-old woman 
2 years postmenopausal who had consulted 
him because of continued bleeding following 
a curettage. No evidence of carcinoma in 
the curettings was reported. She had had 
recurrent vaginal bleeding, which Blaikley 
stated in each instance occurred on the day 
which marked either the birth or death of 
one of 3 sons, all of whom had been killed 
during World War II. Stieve™ described a 
47-year-old woman who was 7 years post- 
menopausal. The patient had received noti- 
fication of the death of her husband who 
had been a prisoner of war for 5 years. 
Shortly thereafter, she began to have uterine 
bleeding. She consulted her physician who 
suggested a more detailed examination to 
rule out the possibility of uterine cancer. 
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Fourteen hours after the onset of bleeding, 
the woman hanged herself, partly because of 
grief over her husband’s death and partly 
out of fear of cancer. An autopsy was per- 
formed, and the complete pathologic ex- 
amination revealed that there were no ab- 
normalities of the ovaries or uterus; in fact, 
the uterine mucosa was atrophic. This is a 
significant report because it is the only in- 
stance where a complete histologic study of 
the uterus and ovaries was made in a pa- 
tient with postmenopausal uterine bleeding 
apparently due to psychological causes. 

Analyses of these 2 cases from the litera- 
ture and of our own cases suggest a common 
precipitating etiological cause. The uterine 
bleeding is associated with the death of a 
person considered important by the patient. 

Our investigation of the psychogenic 
factors in postmenopausal uterine bleeding 
was the result of observations made in 
women with functional uterine bleeding.’*-"4 
The psychological mechanism leading to 
uterine bleeding has been described else- 
where.’*-!* In essence, it was found that in- 
stead of manifesting grief or depression over 
the loss of a loved one some women ex- 
hibited a somatic equivalent in the form 
of uterine bleeding. For this reason, uterine 
bleeding following the loss of a loved one 
has been called “the weeping of the mourn- 
ing womb.” 


During the reproductive era, a commonly 
utilized and easily recognized compensatory 
mechanism for the loss of a loved one is 
to become pregnant. After the menopause, 
this modus operandi is no longer available. 
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Case 5 illustrates a patient’s attempt to 
cope with depression, following the death 
of her mother, by having a child. Many 
years later, other episodes of depression 
were manifested by uterine bleeding. 

As a result of the intensive educational 
programs for early signs of cancer, all pa- 
tients associate unexpected or unusual bleed- 
ing with uterine carcinoma. It is mandatory 
that a complete investigation be performed; 
however, it is also important to note that 
these patients are fundamentally depressed. 
Stieves’ case and our cases are examples. 
The absence of pathologic findings to ex- 
plain the postmenopausal uterine bleeding, 
in conjunction with observations illustrated 
in our case histories, permits the gyne- 
cologist to direct his attention to the con- 
cealed depression. Reassurance will be ade- 
quate in most instances, but where the 
depression is too deep, psychiatric help is 
indicated. 


Summary 


1. Five cases of postmenopausal uterine 
bleeding are presented. Gynecologic ex- 
amination and findings did not explain the 
bleeding. 

2. In these instances and in 2 observa- 
tions found in the literature, bleeding fol- 
lowed loss of, or separation from, a loved 
one. 

3. These observations confirm an earlier 
observation made regarding certain cases of 
functional uterine bleeding; i.e., this bleed- 
ing is a somatic equivalent of the psycho- 
logical reaction of depression. 
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Habitual premenstrual spotting following 


electrocauterization of the cervix: 


a newly observed phenomenon 


LOUISE BRANSCOMB, M.D. 


Birmingham, Alabama 


In 1943 a woman was seen with chronic 
cervicitis for which an electrocauterization 
of the cervix was done. Three years later 
the patient returned saying that for the past 
year she had noticed a scant brown vaginal 
discharge for 7 days preceding each men- 
strual period. Since that occasion, the com- 
plaint of premenstrual spotting following 
cauterization has been forced upon my at- 
tention by many women. In the past 12 
years over 200 such cases have been seen. 

Few persons do not know that bleeding 
from any body orifice may be a sign of can- 
cer, therefore it is not surprising that a 
woman with this repeated spotting becomes 
alarmed. It would therefore seem important 
that the physician become familiar with this 
phenomenon in order that he can differenti- 
ate it from other causes of premenstrual 
bleeding. These include submucous myoma 
of the uterus and cervical or endometrial 
polyp, as well as malignancy of the cervix or 
fundus. Differential diagnosis makes accu- 
rate treatment possible and will avoid un- 
necessary operations, 


Material 


The material for this study consists of 201 
cases of premenstrual spotting, 11 of which 
followed electroconization and 190 electro- 
cauterization. These have been collected 
over a period of 12 years and the majority 
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have been followed for 5 years or longer. 
The cauterization was done in most cases 
by myself, but 59 of the women had had the 
treatment done by one of 56 other physi- 
cians. 


Occurrence 


In order to discover the percentage of pa- 
tients developing premenstrual spotting, a 
follow-up was attempted on all patients 
cauterized by me from 1949 through 1951. 
There were 200 of these and in June, 1954, 
153 could be traced. Forty-eight or 32 per 
cent had developed the characteristic spot- 
ting. The eventual incidence might well be 
somewhat higher as this group had been fol- 
lowed only 3 to 5 years, and the interval 
between cauterization and the time at which 
the patient first notices the bleeding is some- 
times longer than this. 

At the time this condition was first ob- 
served, I was concluding each cauterization 
by placing the cautery tip about one half 
inch within the cervical canal and applying 
the current briefly while pressure was made 
for a moment at 12, 3, 6, and 9 o’clock. It 
was thought that this treatment of the canal 
might be responsible for the spotting that 
followed. In the past several years cauteri- 
zation has been confined to the portio and 
the external os. This change has not af- 
fected the efficiency of cauterization as a 
treatment of chronic cervicitis; neither has 
it decreased the incidence of premenstrual 
spotting that follows. 
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Fig. 1. Blebs on cervix following electrocauteriza- 
tion done 3 years previously. Spotting had oc- 
curred one to 2 days before each period, begin- 
ning 3 months after cauterization. Photograph 
taken 2 hours after spotting was noticed. Cervix 
wiped clean to show lesion clearly. 


There is a remarkable variation in the 
time interval between cauterization and the 
first occasion on which spotting is observed 
by the patient. Occasionally, bleeding is 
noticed preceding the second menstrual pe- 
riod after the cauterization. In one case it 
did not show itself, or at least was not 
noticed by the patient, until 16 years after 
the treatment. In a majority of the cases 
it is discovered within the first year, in many 
within 2 to 5 years, and in a few, after 5 
years. 


Symptoms 

The premenstrual spotting follows a dis- 
tinct pattern. It begins from one to 7 days 
before the onset of menstruation proper and 
continues until the flow starts. In color it is 
a dirty brown—neither pink nor red. There 
is not enough bleeding to make a pad neces- 
sary unless the woman is overly fastidious. 
It is usually noticed only on the toilet pa- 
per; when it does soil the clothes it is likely 
to appear as a brown smear rather than a 
spot. Although scant, it may be unpleasant 
and annoying to the woman. She often de- 
scribes the condition by saying, “Now it 
takes my period two or three days to get 
started.” This bleeding is not seen at odd 
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Fig. 2. Circular lesion following cauterization 
done 15 months previously. Photograph taken on 
twenty-first day of cycle and before spotting had 
begun for that month. Photomicrograph of this 
lesion is shown in Fig. 4. 


times during the month or following coitus. 
No pain, odor, or irritation accompanies the 
discharge. 


Description of lesion 


The lesion from which this scant bleeding 
comes each month is most prominent shortly 
before the onset of spotting. At that time it 
is.a small, dark red, slightly raised bleb or 
bar. There are usually 2 or 3 such lesions on 
a cervix and they appear against a clean, 
pink portio (Figs. 1 and 2). The blebs de- 
velop between the radiating strokes made 
by the cautery or at the distal ends of these 
strokes. In the latter case the lesion may 
take the form of an arc or an almost com- 
plete circle about the cauterized area (Fig. 
2). A cervix bearing such blebs is a familiar 
sight to a gynecologist, who on seeing it 
would know immediately that the patient 
had once had a cauterization. At midmonth 
the lesion is flat, less sharply defined, and 
easily overlooked. 

When inspection is carried out after spot- 
ting has begun, a minute amount of bright 
pink or red blood can be seen coming from 
one or more of the lesions. This ooze can 
best be demonstrated by gently cleaning the 
cervix with cotton, waiting a few seconds, 
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Fig. 3. This patient had been spotting 48 hours. 
Cervix and speculum are soiled with the charac- 
teristic dark brown blobs of old blood. 


and then touching a bleb with a cotton 
applicator. When the applicator is removed 
blood can be seen on its tip. In addition to 
the ooze from the lesions, there is often, but 
not always, a very small amount of blood 
from the os. If the bleeding has been going 
on for several hours small blobs and strings 
of brown pastelike material will be seen on 
the cervix and in the vaginal vault (Fig. 3). 
The bleeding is so scant that by the time 
enough has accumulated to drain from the 
vagina and so attract the patient’s atten- 
tion, the bright red of oxyhemoglobin of the 
fresh blood has been reduced by the acid of 
the vagina to the dark brown which the 
woman sees. This explains why she always 
describes the discharge as brown or “black” 
rather than the pink or red of fresh blood. 

The microscopic picture of the lesion 
shows more variation than the gross. This is 
not surprising since biopsy was done 
from one month to 9 years following cau- 
terization and specimens were taken at all 
phases of the menstrual cycle. In all speci- 
mens the lesion is covered by squamous epi- 
thelium which shows no papillae. The epi- 
thelium is considerably thinner than that 
seen covering the adjacent normal cervical 
tissue and, in some cases, it has undergone a 
cystic degeneration. When biopsy is done 
after spotting has begun some sections show 
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the break in the epithelium from which the 
blood is escaping. All specimens show some 
degree of increased vascularity and extru- 
sion of biood into the tissue beneath the epi- 
thelium (Fig. 4). If the biopsy is done dur- 
ing the premenstrual or menstrual phase the 
blood is fresh. If taken at other times during 
the cycle there is degeneration of the red 
cells and in old lesions brown blood pigment 
(hemosiderin) is present. In these latter 
cases phagocytic endothelial leukocytes con- 
taining pigment granules can sometimes be 
seen. The slides suggest that, as in normal 
menstruation from uterine endometrium, 
the blood leaves the vessels in one of two 
ways: by actual break in the wall of an 
arteriole or capillary or by diapedesis 
through the wall of a capillary.’ 

One of the most characteristic and inter- 
esting aspects of the lesion is a lacy appear- 
ance of the stroma (Figs. 4 and 5). This is 
due to edema of the tissue and seems to ap- 
pear at the margins of the involved area. 
The spindle connective tissue cells of the 
cervix are widely separated by a faint pink- 
staining material. Sections prepared with 
connective tissue stain show that this is not 
connective tissue matrix. The cause of the 
edema is not known. It is not due to gen- 
eral premenstrual swelling as specimens 
taken early in the cycle show the same pic- 
ture. It is thought that the edema may be 
tissue reaction to extravasated blood. 

Biopsy was done in over 80 of these 
lesions of the cervix. However, early speci- 
mens were taken with a punch biopsy and 
the tissue was so distorted that little could 
be learned from it. More recent specimens 
have been taken by removing a considerable 
wedge of tissue with a knife. Good material 
has been available for study in 40 cases. 

Eleven of these biopsies showed frank 
endometriosis (Fig. 6). All of these included 
both glandular and stromal elements, al- 
though in a few only one or two glands were 
present and in one case only fragments of a 
gland. With the exception of one case en- 
countered recently, all slides suggesting en- 
dometriosis were examined by Dr. Emil 
Novak in January, 1956, and diagnosed cer- 
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Fig. 4. Lesion of cervix following electrocauteri- 
zation. Biopsy done on twenty-fourth day of cycle. 
Bleeding had not yet occurred but extravasated 
fresh blood can be seen in edematous tissue under 
the still intact epithelium. (x280.) 


vical endometriosis. In 3 of these patients 
there was clinical evidence of additional 
areas of endometriosis within the pelvis, but 
in none was there any suggestion of direct 
extension to the cervical lesion. In addition 
to the 11 cases of conventional endometrio- 
sis of the cervix there were 2 specimens with 
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Fig. 5. Typical lesion of cervix following electro- 
cauterization. Biopsy done on twenty-sixth day of 
cycle and before onset of premenstrual spotting. 
A, Thinned epithelium; B, edge of lesion showing 
epithelium of usual thickness with papillae; C, 
edematous area; D, normal-appearing compact 
cervical tissue. (<280.) 


stromal changes which warranted the diag- 
nosis of stromal endometriosis. Clinically the 
lesions showing endometriosis spot in exactly 
the same manner as those in which no 
glands nor endometrial stroma is found. 
One of the most interesting cases of the 
series was that in which a portion of the 
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Fig. 6. Small bleb which showed endometriosis. Biopsy done on twenty-first day of cycle. 
Grossly such a lesion cannot be distinguished from blebs which are not endometriosis. (*280.) 


lesion showed microscopically the typical 
picture of thinned epithelium, increased vas- 
cularity, and edema. Adjacent sections show 
this picture merging gradually into one of 
frank endometriosis (Figs. 7 and 8). This 
suggests that had it been practical to do 
serial sections on all specimens more cases 
of endometriosis might have been found. 


Associated pathologic conditions 

Could the presence of some associated 
pathologic condition such as a myoma or a 
uterine polyp be responsible for this bleed- 
ing? Associated pathology was diagnosed in 
19 of the cases. In 15 a small intramural 
myoma was felt on pelvic examination. Only 
4 of the 19 cases came to operation. Two 
of these showed an intramural myoma, one 
a myoma of the broad ligament and one a 
nonmalignant cyst of the ovary. This inci- 
dence of accompanying pathologic condi- 
tions does not seem high and it is felt that 
it could not have been a significant factor 
in producing the spotting that was observed 
in the total group. 


Course 

When no treatment is given, the bleeding 
may stop spontaneously after a few months 
or it may continue for many years. In about 
one third of the cases the woman notices no 
further bleeding after the first year. In 
many it continues for from 2 to 5 years. 
One woman was annoyed with the dis- 
charge for 12 years. It gradually disap- 
peared when- she approached menopause. 
Pregnancy seems to cure the condition. In 
no case in which the woman has become 
pregnant has the bleeding returned with the 
resumption of menstruation after delivery. 
A majority of the cases in this series have 
been followed for 5 years or longer. In none 
of the women has uterine carcinoma de- 


veloped. 


Diagnosis 

A bloody vaginal discharge always re- 
quires meticulous investigation. In each case 
it should include a careful history and vagi- 
nal examination, inspection of the cervix at 
the time of the bleeding, a Papanicolaou 
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smear and, if indicated, a cervical biopsy. A 
diagnostic curettage is seldom, if ever, 
necessary. 


Treatment 


Chemical cauterization of the cervical os 
and canal, repeating the origine electrocau- 
terization and taking care to destroy all 
portio lesions, dilatation and curettage of 
the canal, and electroconization of the cer- 
vix have all been used as treatment of this 
condition without success. The only effective 
treatment has been conization of the cervix 
with a knife. This is easily done in the hos- 
pital, of course, but, as the conization need 
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not be deep, it can also be done in the office. 
A knife or a punch biopsy is used to remove 
any portio lesions present and also the su- 
perficial tissue about the os. A small cone 
extending up into the canal for about one 
half inch is then removed with the knife. 
Bleeding is controlled by a narrow gauze 
pack in the canal and a vaginal pack against 
the cervix. No treatment is necessary in 
those patients who do not find the discharge 
annoying. In every case, however, the wom- 
an should have an explanation of the cause 
of bleeding and adequate reassurance. 
Neither curettage nor major pelvic opera- 
tion is indicated in this condition but judg- 


Figs. 7 and 8. Sections from identical bleb. Biopsy done after onset of spotting (see break in 
epithelium in Fig. 8) but 24 hours before menstruation began. Fig. 7 shows margin of bleb 
with picture characteristic of the lesion of this study. Fig. 8 taken a few sections near center 
of lesion but from same fragment shows distinct endometriosis. (<280.) 
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ing from histories of the women in this series 
both are being resorted to rather frequently 
through lack of knowledge of the phenome- 
non. 


Comment 


Three interesting questions arise in re- 
gard to this condition: (1) what causes the 
bleb to form, (2) why does it bleed premen- 
strually, and (3) what is its relationship to 
cervical endometriosis? This study does not 
give a satisfactory answer to any one of 
these questions but does establish a few ad- 
ditional facts which may be pertinent. 

The lesion apparently forms only in the 
presence of infection of the cervix. Cauteri- 
zation is done for chronic cervicitis so that 
in these cases this condition was invariably 
present. In 21 cases in which the cervix was 
unblemished (all nulliparas and some vir- 
gins) a “T” was cauterized on the anterior 
lip. These women have been followed for a 
minimum of 18 months. None has developed 
a bleb and none has shown any spotting. 
The burn on a clean cervix heals quickly 
and completely so that in a few weeks it is 
impossible to tell that cauterization was 
done. To produce a bleb an infected cervix 
must be traumatized and the trauma must 
be in the form of a burn as the spot does 
not appear following biopsy nor knife coni- 
zation. 

Why does the lesion of this study bleed? 
At one period it was thought that a general 
premenstrual congestion of the pelvis might 
well cause spotting. However, this seems un- 
likely since large areas of chronic cervicitis 
and granular lesions of the cervix do not 
have this rythmic bleeding. There are 3 ele- 
ments in the development of an area of en- 
dometriosis: the appearance of endometrial 
glands, characteristic changes in the stroma 
and a change in blood vessels of the in- 
volved area that makes them susceptible to 
hormonal influence. These changes do not 
always develop simultaneously nor are all 3 
necessary for a diagnosis of endometriosis.” 
Could it be that the trauma of the burn in 
an infected field produces a change which 
in a few cases proceeds to frank endometrio- 
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sis or stromal endometriosis, but in many 
more produces only a change in the blood 
vessels which causes them to respond to 
hormonal stimulation by rhythmic bleeding? 

Regarding the cases of conventional endo- 
metriosis of the cervix in this series, it is in- 
teresting to recall that they have all developed 
in areas of previous chronic cervicitis which, 
as is well known, are covered with columnar 
epithelium which has probably grown down 
from the endocervix. This columnar epithe- 
lium of the endocervix is closely related to 
endometrium by way of their common ori- 
gin from the celomic epithelium of the em- 
bryo. This fact would make metaplasia in 
this condition at least theoretically tenable. 

It is likely that endometriosis of the cer- 
vix as well as endometriosis in other areas 
has a multiple histogenesis. The cases of en- 
dometriosis in this series could have been 
produced by implantation. Cauterization 
was done in most instances shortly after a 
menstrual period but the mucosa is not in- 
tact by the onset of the next period and 
there would be opportunity for implanta- 
tion. In this connection it is interesting to 
note that Williams,*® in a series of 35 cases 
of cervical endometriosis, found that 13 had 
been preceded by cauterization. On the 
other hand, Thomas,** in over 35 cases of 
conization of the infected cervix by use of a 
biopsy punch, did not observe the develop- 
ment of a single case of cervical endometrio- 
sis. Neither did he see the phenomenon of 
premenstrual spotting nor the development 
of the bleb of this study. The nature of the 
trauma (burn of cautery as against cut of 
biopsy forceps) certainly plays a part in 
producing the lesion of this study and per- 
haps in producing cervical endometriosis as 
well. 


Summary and conclusions 


1. Of 153 patients who underwent elec- 
trocauterization and who were followed for 
from 3 to 5 years, about one third developed 
a characteristic premenstrual spotting. 

2. Because of the association of vaginal 
bleeding with uterine cancer such spotting 
may cause the patient great anxiety. It 
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would seem important that the physician 
become familiar with this phenomenon so 
that he can differentiate it from the more 
serious causes of vaginal bleeding. Having 
done this he can reassure his patient and 
can avoid unnecessary operations. 

3. Two hundred and one women with 
this condition were studied. The premen- 
strual spotting develops from one month to 
several years following the cauterization. It 
occurs from one to 7 days preceding each 
period, is a dirty brown in color, and is too 
scant to require a pad. 

4. The condition may disappear spon- 
taneously after a few months or may persist 
for many years. 

5. The bleeding comes as an ooze from 
small cherry-red streaks or blebs which ap- 
pear on the portio of the cervix. 

6. These lesions show a characteristic mi- 
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croscopic picture of edema of the stroma, 
thinning of the overlying stratified epithe- 
lium, and extrusion of blood into the area. 
Eleven cases of frank cervical endometriosis 
and 3 of stromal endometriosis appeared in 
the group. 

7. Effective treatment consists of surgical 
removal with knife or biopsy punch of the 
portio blebs and of the tissue about and just 
within the external os. 

8. The question of fundamental etiology, 
of cause of the rhythmic bleeding, and of the 
relationship of the lesion to cervical endo- 
metriosis cannot be satisfactorily answered 
by this study. 

9. All unusual vaginal bleeding calls for 
meticulous investigation, but this phenome- 
non of premenstrual vaginal spotting follow- 
ing cauterization can be as easily and as def- 
initely recognized as can ovulation bleeding. 
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Primary carcinoma of the Fallopian tube 


With report of 12 new cases 


GLEN E. HAYDEN, M.D. 
EDITH L. POTTER, M.D. 


Chicago, Illinois 


AMONG the cancers of the female repro- 
ductive system, primary carcinoma of the 
Fallopian tube is comparatively rare, but it 
does occur with sufficient frequency to create 
a difficult diagnostic problem, an unsatisfac- 
tory therapeutic situation and an interesting 
pathological study. Of importance is the 
fact that the clinical diagnosis is rarely 
made, and only 3 or 4 instances of preopera- 
tive recognition have been noted in the 
literature. The descriptions by Raymond’ in 
1847 and later by Rokitansky' in 1861 have 
been accepted as probably the earliest recog- 
nition of the existence of this lesion, but for 
the first comprehensive discussion of this 
malignancy the majority of authors acknowl- 
edge the work of Orthmann? in 1888. Ap- 
proximately 449 cases were reported in a 
thorough review of the literature by Mitchell 
and Mohler*® in 1945, and a further search 
of the literature to date revealed the exist- 
ence of approximately 663 established cases. 
As shown in Table I, the incidence of pri- 
mary carcinoma of the Fallopian tube 
among genital tract cancers reported from 
other institutions ranged from 0.16 per cent 
to 1.16 per cent. 

At the Chicago Lying-in Hospital from 
May, 1931, to January, 1957, 12 cases of 
primary carcinoma of the Fallopian tube, 
including one case of carcinoma in situ, were 
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diagnosed, which represented an incidence 
of 1.1 per cent among 1,087 primary genital 
tract carcinomas. The cases in this series 
were carefully evaluated and met the follow- 
ing criteria: 

1. Gross examination. The main tumor 
was within the tube. When the ovaries and 
uterus were involved by a malignant lesion, 
its size and distribution were characteristic 
of metastasis. 

2. Microscopic examination. The mucosa 
was replaced in whole or in part by an 
adenocarcinoma which showed histological 
characteristics of the endosalpinx. When the 
ovaries and uterus were involved by a ma- 
lignant lesion, its size, distribution, and his- 
tological similarities resembled a metastatic 
process. 

Eleven of the 12 lesions were unilateral, 
5 on the right and 6 on the left. One car- 
cinoma was bilateral. Carcinoma in situ* of 
the tube was diagnosed in one of this group. 


Clinical data 


The clinical aspects of this series failed to 
establish any similarity of pattern. The aver- 
age age was approximately 48 years, with a 
range from 35 to 60 years. Fullerton® re- 
ported the oldest patient, 80 years, and 3 
cases* * have been recorded in 18-year-old 
women. All 12 were married and 11 of the 
12 were white. 

Six of the patients had had no term preg- 
nancies but one had had 3 spontaneous 
abortions. Of the others, 2 had had one term 
pregnancy, one had had 2, and the other 3 


Volume 79 
Number 1 


Primary Carcinoma of Fallopian Tube 25 


Table I. Incidence of carcinoma of the Fallopian tube 


Years 
covered 


Author Institution 


Gynecological | Gynecological 
admissions malignancies Cases % 


Weekes, Anz and 
Whiting?? 
Hu, Taymor, and 
Hertig?! Free Hospital 
Lofgren® Mayo 
Finn and Javert?°® Woman’s N.Y.C. 
Fullerton5 Cleveland 
Mitchell and Mohler? Philadelphia 
Emge?!® Standford Lane 
Frankel5 Beth Israel 
Harlem Hospital 
Chicago Lying-in 


Queen of Angel 


Hayden and Potter 


640 1.09 


90,611 3,878 0.31 

10,000 0.16 

20,617 952 0.50 

22,330 

(6,747 salpingectomies) 

1,350 0.49 

435 1.60 

687 0.43 

1,087 1.10 


had had 3 or more term pregnancies. Many 
authors’ ** stress the frequent association 
of sterility with primary carcinoma of the 
tube. The 50 per cent incidence in this series 
was high, but it was important to note that 
in the 6 nulliparous women there was evi- 
dence of chronic salpingitis, which undoubt- 
edly was the major contributing factor in the 
infertility and possibly even a predisposing 
factor in the development of the carcinoma. 

Six of the patients were postmenopausal 
and 4 of these 6 patients presented the 
initial complaint of vaginal bleeding with an 


average duration of 6 weeks. The fifth pa- 
tient complained only of a vague abdominal 
distention and pain, and the sixth patient 
was without gynecological complaints. Of 
the 6 women within the reproductive age, 2 
were without gynecological complaints, 2 
complained of metrorrhagia, and the other 
2 complained of abdominal pain. 

In 1915 Latzko® described a syndrome, 
hydrops tubae profluens, which was charac- 
terized by the relief of pain and the disap- 
pearance of a tumor following a profuse 
vaginal discharge, and which he considered 


Fig. 1. Bilateral primary carcinoma of the Fallopian tube, gross specimen. 
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Fig. 2. One Fallopian tube opened longitudinally 
and showing involvement of all surfaces with car- 
cinoma. (x6; reduced 4.) 


indicative of tubal malignancy. However, 
this syndrome was not present in this series. 
Among the entire group, as shown in Table 
II, 6 of the 12 patients had an initial com- 
plaint of vaginal bleeding. Three patients 
had pain and 3 patients were without spe- 
cific gynecological complaints. The insidi- 
ousness of the process is emphasized by the 
fact that all 12 patients at the time of the 
initial examination had a definite palpable 
mass but the actual diagnosis was not sus- 
pected in a single case. The lack of charac- 
teristic history or physical findings and the 
frequent association of other pelvic condi- 
tions made the clinical recognition almost 
impossible. The preoperative diagnosis in- 
cluded multiple myomas, pelvic inflamma- 
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3 


Fig. 3. Opposite Fallopian tube opened longitudi- 
nally and showing involvement of all surfaces with 
a primary carcinoma. (x6; reduced 4%.) 


tory disease, endometriosis, and ovarian neo- 
plasm. Ascites was not found in any of the 
cases although it had been reported by 
others as a frequent associated finding. 


Pathological description 


The gross descriptions were available in 
all the cases and they were sufficiently de- 
tailed for accurate evaluation. In the in- 
stance of the bilateral primary carcinoma, 
externally the process appeared as a bilat- 
eral hydrosalpinx (Fig. 1) but when the 
tubes were opened the malignancy was 
found to involve the lumen of the entire 
length of both Fallopian tubes (Figs. 2 and 
3). The external description in 7 cases con- 
sidered the process as a cystic inflammatory 
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Fig. 4. Primary carcinoma of the Fallopian tube, 
papillary-type adenocarcinoma. (x50; reduced 3.) 


adnexal mass with dense adhesions, but in 3 


instances gray friable nodules involving the 
fimbriated ends were described as probably 
metastatic lesions. The remaining specimen 
was considered to be a hematosalpinx and 
the cross section revealed the carcinomatous 
lesion. 
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Fig. 5. Primary carcinoma of the Fallopian tube 
showing typical papillary-alveolar type adenocar- 
cinoma. (x50; reduced 


In all specimens there were associated 
benign lesions. Multiple myomas were found 
in 7 specimens, endometriosis or adenomyo- 
sis was found in 5 instances, and a benign 
ovarian cyst was found in one instance. In 
11 specimens there was either gross or mi- 
croscopic evidence of chronic salpingitis. 


Fig. 6. Papillary-alveolar adenocarcinoma showing 
highly anaplastic cells and slight attempt at gland 
formation. (250; reduced 4.) 
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No correlation could be established be- 
tween the microscopic pattern of the adeno- 
carcinoma and the prognosis, as was re- 
ported by Hu, Taymor, and Hertig.** It is 
of interest to note that the more accepted 
classification of papillary and_papillary- 
alveolar adenocarcinomas by Sanger and 
Barth'* was applicable, but in every instance 
gradations or combinations of the patterns 
could be demonstrated. In 2, the pattern 
was essentially the papillary type (Figs. 4 
and 5); in 6, a mixture of the papillary and 
the more solid papillary-alveolar adenocar- 
cinoma; and in the other 3 a typical papil- 
lary-alveolar pattern was the predominant 
type (Fig. 6). In the case of the bilateral 
primary adenocarcinoma of the tube, the 
greater part of the mucosa of the entire 
length and circumference of both tubes was 
involved; and, for the most part, the micro- 
scopic pattern was of the papillary type, but 
areas of the more solid papillary-alveolar 
development were found. In the instance of 
the carcinoma in situ of the Fallopian tube, 
grossly the Fallopian tube and ovary were 
very densely adherent and there was his- 
tological evidence of chronic inflammation. 
Microscopically, the process involved the 
epithelium of 2 of the glandlike rugae and 
parts of several others. The epithelium was 
truly stratified and there were marked 
elongation and hyperchromasia of the nuclei. 
Mytotic figures were frequent. Both the 
ciliated and the secretory cells were involved, 
but there was no invasion of the underlying 
blood vessels, lymphatics, or musculature. 


Management and results 


In 9 patients the initial operative pro- 
cedure consisted of bilateral salpingo- 
oophorectomy with hysterectomy. In 3 in- 
stances (prior to 1940) the cervix was not 
removed. In the other 3 the initial operation 
consisted once of a unilateral salpingo- 
oophorectomy, once of a salpingectomy, and 
once of a bilateral salpingo-oophorectomy. 
At a later date more extensive operations 
were done in 2 cases, and metastatic lesions 
were found in both. Preoperative x-ray 
therapy had been given to one of the pa- 
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tients. Postoperative radiation therapy was 
administered in 10 cases, but its use was 
considered of equivocal value. 

As one would anticipate with a malignant 
process which so completely evades diag- 
nosis, the 5 year survival results are disap- 
pointing. Excluding the case of carcinoma 
in situ, 8 patients died of carcinomatosis 
within one to 4 years, but 3 patients sur- 
vived 5 or more years, making a 5 year sur- 
vival rate of 27 per cent. Except for the 
total hysterectomy and bilateral salpingo- 
oophorectomy with wide excision of the ad- 
nexa, the addition of more radical opera- 
tion, especially pelvic lymphadenectomy, 
was considered of dubious value and prob- 
ably not indicated because of the fact that, 
at the time of operation, in 2 cases, the 
metastatic lesions, small seedling type, were 
distributed over the peritoneal surfaces, 
especially of the intestine tract, and in 5 
other cases the post-mortem examination 
revealed a similar but more extensive type 
of distribution of the metastatic lesions and 
no involvement of the pelvic lymph nodes. 


Comment 


The problem of treatment resolves itself 
into the same category as other genital tract 
malignancies at the present time. Earlier 
diagnosis offers the only satisfactory means 
of improving survival rates. The most con- 
stant diagnostic sign in all of the cases was 
the finding of a pelvic or adnexal tumor. 
The accepted principle that an adnexal mass 
in a woman more than 35 years of age re- 
quires operative investigation applies equally 
well in this situation. The use of hysterosal- 
pingogram offers little, especially in the 
presence of chronic salpingitis. 

Cytological screening studies of the cervi- 
cal or endocervical fluids almost never give 
specific information. In 3 cases reported by 
Brewer and Guderian* and in 3 additional 
cases reported by Fidler and Lock,'*® the 
preoperative vaginal cytological study was 
positive and was the main contributing fac- 
tor in the diagnosis of the tubal malignancy. 
In 5 of our cases one or more preoperative 
vaginal cytological studies were reported as 
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Class I or Class II. In the presence of no 
cervical or uterine pathology to explain a 
Class A-3 to 5 cytological report, a malig- 
nant process of the tube or ovary must be 
strongly suspected. A thorough investigation 
should include such preliminary procedures 
as bimanual examination under anesthesia, 
culdoscopy, or cul-de-sac visualization, but 
in most instances a laparotomy is necessary 
for diagnosis as well as for treatment. 

At the time of operation, the lesions in 
our cases were rarely recognized because of 
the gross findings of hematosalpinx, pyo- 
salpinx, or hydrosalpinx with multiple dense 
adhesions. This adds weight to the argu- 
ment that the presence of a pelvic or ad- 
nexal mass in patients of this age group re- 
quires a total hysterectomy with bilateral 
salpingo-oophorectomy. We also fully agree 
with Peham,’® and Hu, Taymor, and Her- 
tig," who have emphasized the fact that, 
because of the establishment of the modern, 
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more expectant treatment of chronic pelvic 
disease, an increasing number of carcinomas 
of the Fallopian tube will go undiagnosed 
until they reach the incurable stage. 


Conclusions 


Twelve cases of primary carcinoma of the 
Fallopian tube, an incidence of 1.1 per cent 
among 1,087 genital tract malignancies, are 
reported. The corrected 5 year survival rate 
is 27 per cent. 

The diagnosis was never made before 
operation. The most constant finding on 
examination was a pelvic or adnexal mass. 
In 6 of the 12 patients the initial complaint 
was vaginal bleeding. 

The treatment of choice is total hysterec- 
tomy with wide excision of the adnexa. 
Postoperative irradiation is recommended 
although in this series its value could not 
be demonstrated. 
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Discussion 
ABRAHAM FF. LASH, Chicago, Illinois. 


Routine pelvic examination after hysterectomy 
when adnexa remain may determine the pres- 
ence of a pelvic mass which is entirely as asymp- 
tomatic as an ovarian neoplasm in the early 
stage of development. This occurred in one in 
the authors’ series of 12 and in 2 in our series 
of 10 at Michael Reese Hospital. 

Positive Papanicolaou vaginal smears, when 
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the uterus is present, are significant in the ab- 
sence of vaginal or uterine pathology. Corsca- 
den, Brewer, and Falls have reported such an 
experience. 

Culdoscopy, posterior colpotomy, and _hys- 
terosalpingography have been mentioned as di- 
agnostic measures. No diagnosis has been re- 
ported in the literature based on such find- 
ings. 

At laparotomy, particularly when hydrosal- 
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pinx, hematosalpinx, or nodulations of the tube 
are present, a frozen section is indicated to 
prevent incomplete operation. In one instance 
reported, the carcinoma of the tube was found 
in the segment of tube removed for steriliza- 
tion. [t is at times difficult to differentiate a 
tuberculous salpingitis from a carcinoma with- 
out the microscope. By establishing the diagnosis 
at operation, a second operation or inadequate 
surgical removal may be avoided. 

In regard to therapy, it is the consensus that 
operation is the procedure of choice since the 
character of the condition makes it radiore- 
sistant. In the Lying-in series and in our series, 
preoperative x-ray th apy was utilized to no 
advantage. The poor r.sults with operation are 
probably due to the extension of the lesion be- 
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fore diagnosis. The surgical effort should fol- 
low the principles of all cancer operations, 
which are wide dissection and removal of lymph 
nodes. Also, nitrogen mustard may be used in- 
traperitoneally. Since preoperative and _post- 
operative irradiation has not demonstrated its 
value, why use it? 


DR. HAYDEN (Closing). The problem of 
the initial operation is not a very difficult one. 
The problem is really to prevent or control 
the spread. This spread is very characteristic 
and is to the peritoneal surfaces of the small 
and large bowel and liver. Possibly, post- 
operative intraperitoneal nitrogen mustard of- 
fers some hope. Certainly radiation has nothing 
to offer. 
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HOWARD M. SEIDNER, M.D. 
J. ROBERT THOMPSON, M.D. 
Chicago, Illinois 


TuMoRs of the nonepithelial elements 
of the Fallopian tube, benign and malig- 
nant, are exceedingly rare. So infrequently 
are these lesions encountered that seldom 
is the diagnosis of a tubal neoplasm enter- 
tained prior to surgical exploration. The 
following case report is that of a fibroma of 
the Fallopian tube. In a review of the litera- 
ture of the past 10 years, we have been un- 
able to find any description of this entity. 


Case report 


W. H., a 30-year-old single, white woman, 
was admitted to Bethany Hospital on March 17, 
1958, complaining of severe, progressive dys- 
menorrhea which no longer responded to an- 
algesics and hormone therapy. Her symptoms 
were of such magnitude that she had to be ab- 
sent from work for about 4 days a month. 
Placebos gave no relief during the time when 
medication was effective. Menses began at age 
13 and occurred regularly every 28 to 30 days; 
there was a moderate flow lasting 5 days. The 
onset of pain was always on the first day of her 
menstrual period. Pelvic examinations showed 
the uterus to be normal in size, shape, con- 
sistency, and position. The left adnexa were 
normal but on the right side a small tender mass 
was palpable. This mass was thought to be an 
ovarian neoplasm. There were no other note- 
worthy physical findings. On the tentative diag- 
nosis of endometriosis in the pelvis and a choco- 
late cyst of the right ovary, laparotomy was per- 
formed. Under general anesthesia, a midline 
incision was made and carried down through 
the peritoneum. The uterus and both ovaries 
were found to be normal. On the right tube, 


From the Departments of Obstetrics 
and Pathology, Bethany Hospital. 


Fibroma of the Fallopian tube 


near the fimbriated end, attached only to the 
tube by a small pedicle and otherwise lying free, 
was a plum-sized gray solid tumor mass. The 
pedicle was clamped, cut, and ligated and the 
tumor removed. Presacral neurectomy was done 
in the classical fashion just below the promon- 
tory of the sacrum and the appendix was also 
removed in the routine manner. The patient 
made an uneventful recovery and was discharged 
on the eighth postoperative day. At the time of 
this report she had had 6 normal menstrual pe- 
riods all entirely free of pain or discomfort. 
Pathological examination. The surgical speci- 
men consisted of an oval tumor mass (Fig. 1) 
which was 3.5 by 2.5 cm. and very firm in con- 
sistency. The outer surface of the tumor was 
bosselated with some fairly deep sulci. The 
tumor was pale pinkish gray to pale yellow gray 
in color. The surface made by cutting was pale 
yellow gray and there was a branching fibrous 
central stalk giving the appearance of a bisected 
cauliflower head. Some narrow slitlike spaces or 


Fig. 1. Photograph of tumor which was attached 
to the fimbriated end of the Fallopian tube. On 
the left is the surface made by cutting and which 
shows a central branching stalk; on the right is 
the knobby capsular surface. 
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clefts were noted partially surrounding small 
nodules of tissue. Sections stained with hematoxy- 
lin and eosin showed the tumor to be covered 
by a fibrous capsule which appeared to be con- 
tinuous with the underlying tissue. The tumor 
was composed entirely of interlacing bundles of 
dense fibrous connective tissue, which in some 
areas showed a marked degree of hyalinization 
(Fig. 2). 

There was a lobulated pattern to the lesion 
under the scanning power, and higher magnifica- 
tion showed the clefts or slitlike spaces to be 
lined by a flattened cuboidal to low columnar 
epithelium. Sections stained with Masson tri- 
chrome stain showed the tumor to be composed 
entirely of fibrous connective tissue. The nuclei 
varied from spindle shaped to oval and no mus- 
cle elements were seen. Scattered small blood 
vessels were noted throughout the tumor. 


Fibroma of Fallopian Tube 33 


Fig. 2. Photomicrograph showing interlac- 
ing bundles of fibrous connective tissue and 
areas of hyaline degeneration. (Hematoxy- 
lin and eosin; x250.) 


Comment 


Primary carcinoma, chorionepithelioma, 
and adenomyoma comprise the majority of 
the reported neoplasms of the Fallopian 
tube.! Strange as it may seem, leiomyomas 
occur but rarely even where the uterus is 
involved. In a series of 934 uterine tumors 
only one tubal myoma was found.” Of the 
anatomical regions of the Fallopian tube, 
the fimbriated extremity or infundibulum 
is the site least often involved. 
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T HE management of problems created by 
the treatment of cancer of the cervix is 
often as challenging as, and more difficult 
to solve than, those of the original disease. 
In an occasional patient, the most difficult 
problems are only starting with cure of 
the disease by irradiation therapy. This pa- 
per is a report of our method for treating 
genital fistulas, proctitis, necrosis of the 
vagina and cervix, and skin degeneration 
caused by irradiation treatment. 

Hoffman, Lewis, and Chamberlain stud- 
ied 258 patients with carcinoma of the 
cervix treated with radium and x-ray from 
1940 to 1946 and found that 35.5 per cent 
developed serious or moderate complica- 
tions. They deduced that the main cause 
of the complications was too rigid stand- 
ardization of irradiation therapy and ques- 
tionable placement of radium.* Lewis and 
Chamberlain state that the improved re- 
covery rate of carcinoma of the cervix from 
28 to 46 per cent has apparently been at- 
tained at the cost of severe postirradiation 
complications in 14 per cent of survivors. 
The complications included fistulas, ureteral 
occlusions, intestinal injuries requiring re- 
section or diversion operations, and massive 
tissue necrosis, often followed by complete 
vaginal closure. Their study suggested that 
the incidence of complications doubled 
when the radium dose exceeded 5,000 mg. 
hours.” 


From the Department of Obstetrics and 
Gynecology, University of Colorado 
Medical Center. 


Surgical treatment of complications resulting 


from irradiation therapy of cervical cancer 


Irradiation proctitis 

The first published report of rectal symp- 
toms following irradiation therapy appeared 
in 1915.* In 1930, Buie and Malmgen in- 
troduced the term “factitial proctitis.” 
Kaplan reported on 62 patients with irradi- 
ation proctitis, which occurred in a group 
of 159 patients receiving irradiation for 
gynecologic pelvic malignancies.*° More than 
30 per cent of his patients had no symptoms 
despite the presence of mucosal changes. 
Rectal symptoms may occur as late as 7 
years after treatment. Untreated rectal le- 
sions usually heal in 12 to 24 months. Ir- 
radiation proctitis may be attributed to 
congestion and obliteration of blood vessels, 
caused by cessation of cell division with 
subsequent disintegration and absorption of 
cells followed by fibrosis or connective tis- 
sue replacement. White and Finn found 
in their series that one out of every 6 pa- 
tients had postirradiation proctitis with 
stricture formation.’ 

When both the external and the intra- 
cavitary irradiation are carefully conducted, 
irradiation proctitis may be minimized as 
a complication. Some degree of rectal irri- 
tation cannot be avoided and will be ac- 
companied by varying degrees of lower 
bowel irritation. Diarrhea, rectal tenesmus, 
and bloody stools are signs of severe rectal 
injury from irradiation. 

Rectal reactions often result from the 
faulty placement of the radium. Uterine 
retroversion may place the intrauterine ap- 
plicator posteriorly and provoke this compli- 
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cation. The more usual causes are insuffi- 
cient distance between the vaginal radium 
and the rectovaginal septum, slipped appli- 
cators, or insufficient screening. We use 
vaginal gauze packing soaked in barium 
solution to protect the rectovaginal septum 
and the base of the bladder. This is placed 
in such a manner as to displace the bladder 
anteriorly while displacing the rectum pos- 
teriorly from the radium applicators. 

The rectal symptoms caused by the ir- 
radiation are related to the degree and 
progress of the rectal lesion. The pathologic 
lesion can be divided into three stages: 

Stage 1. This stage is confined to edema 
and vascular congestion of the rectal mucous 
membrane, usually of the anterior wall, at 
the level of the cervix. This appears, under 
direct inspection, as a circumscribed area of 
thickening that is reddened and edematous 
and covered by a mucoid exudate. These 
signs are often accompanied by rectal bleed- 
ing, diarrhea, tenesmus, sphincter irritability, 
and a mucoid discharge. 

Stage 2. This is the ulcerative stage, which 
results from thrombosis of small mucosal 
vessels. The mucosa becomes more thickened 
and is covered by exudate, and ischemia is 
more marked. Rectal pain is more severe 
and is associated with marked bleeding ac- 
companied by diarrhea. 

Stage 3. If the thrombosis and ulceration 
progress, then further necrosis, endarteritis, 
and secondary infection eventually lead to 
fistula formation or rectal stricture. Erosion 
into a large vessel may produce massive 
hemorrhage. Stricture formation leads to 
frequent and urgent desire for stool, incom- 
plete evacuation, fecal or purulent discharge, 
and loss of blood. 


Treatment 


Stage 1. The symptoms in this stage usu- 
ally respond to a bland, low-residue diet and 
mild analgesics. Belladonna and opium rec- 
tal suppositories will usually relieve the 
tenesmus and pain. 

Stage 2. Patients of this stage are best 
treated in the hospital, with strict bed rest, 
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heavy sedation, soft bland diet, warm rectal 
irrigations with KMno, or saline, and min- 
eral oil orally. Also of value are hot boric 
acid compresses to the perineum, rectal in- 
stillations of warm olive oil, and cortisone 
rectal suppositories.* 

Stage 3. If the above regimen does not 
control the symptoms, then the fecal stream 
should be diverted by a temporary colos¢ 
tomy. It is extremely important that the 
transverse colon be used instead of the sig- 
moid colon. If a rectal pull-through proce- 
dure is elected at a later date, the resultant 
scarring and shortening of the mesentery 
may make the sigmoid colon too short for 
a pull-through operation and a permanent 
colostomy will be necessary. If the trans- 
verse colon is used, a long mobile segment of 
terminal colon remains for a later pull- 
through procedure. 

The following 4 patients’ clinical histories 
and their surgical treatment are given to 
illustrate the principle of rehabilitation sur- 
gery that may be necessary after irradiation 
injuries sustained by the rectum during the 
course of treatment for cancer of the cervix. 
Each of these 4 patients was cured of the 
cancer, but the irradiation complications 
posed problems of major degree for solution. 


Case 1. This patient (C.G.H. No. 78845) was 
a 51-year-old woman who developed carcinoma 
of the cervical stump, Stage I,* 6 years after 
a supracervical hysterectomy and was treated 
with cobalt needles. Intractable rectal pain, 
bleeding, and tenesmus followed and it became 
necessary to perform a transverse colostomy 4 
months after treatment was completed, because 
of severe irradiation proctitis. Diarrhea and pain 
associated with the colostomy and a partial 
small bowel obstruction continued. Sigmoidos- 
copy later showed an area of stenosis of the rec- 
tum, which was friable and which bled easily. 
Seven months after the colostomy, a pull-through 
of the distal sigmoid loop was performed and the 
distal segment of injured rectum was resected 
to within 4 cm. of the anal sphincter (Figs. 1 
and 2). The technique of this operation is de- 


*All stages mentioned throughout are according to the 
International Classification. 
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Fig. 1. Double-barrelled colostomy—the type of 
temporary colostomy we prefer in diversion of 
the fecal stream. 


scribed in detail by Babcock and Bacon.® The 
rectal sphincter and 3 to 4 cm. of distal rectum 
must be available in order for a pull-through 
procedure to function properly. 

This patient had chronic bladder complaints 
that were also secondary to the cobalt needle 
exposure. This was treated by bladder sedatives, 
with only partial success. This patient now has 
essentially normal bowel function, except for in- 
creased constipation, as compared to the period 
before the cancer of the cervix was treated. 

Case 2. This patient (C.G.H. No. 56939) was 
a 37-year-old white woman with epidermoid 
carcinoma of the cervix, Stage II, treated by 
irradiation. Eight months after treatment, the 
patient experienced rectal bleeding, pain, and 
tenesmus, and a diagnosis of irradiation proctitis 
was made. This was treated with bland diet, 
mineral oil by mouth, mild analgesics, and rectal 
suppositories, which gave temporary relief. The 
patient re-entered the hospital with severe rectal 
tenesmus, bleeding, elevated temperature, and 
generalized cellulitis.’ Conservative measures 
failed to relieve the rectal symptoms, and a 
transverse colostomy was performed. Diversion 
of the fecal stream was accompanied by pro- 
gressive healing of the rectal lesion. Six months 
later the distal segment was tested by having 
the patient insert Cream of Wheat into the 
stoma. Following this, however, the pain, bleed- 
ing, and tenesmus recurred. It will now be neces- 
sary to resect the sigmoid colon and perform 
a pull-through procedure. 
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Case 3. This patient (C.G.H. No. 3331) was 
treated with radium and x-ray for a Stage II 
epidermoid cancer of the cervix in October, 
1947. In March, 1948, she developed rectal 
tenesmus, hemorrhagic proctitis, and rectal fre- 
quency. This was treated with belladonna and 
opium rectal suppositories, mineral oil by mouth, 
and a bland diet. By May, 1948, a stricture for- 
mation was apparent in the region of the rec- 
tum, and diarrhea was present. Rectal biopsy 
at that time revealed irradiation proctitis with 
ulceration, which soon developed into a recto- 
vaginal fistula. A temporary transverse colostomy 
was performed, after which the rectal ulcer 
completely healed. A pull-through of the sig- 
moid was done with resection of the stricture 
and fistula in April, 1948. Four months later 
the temporary colostomy was closed and the 
patient since has had normal bowel function. 

Case 4. This patient (C.G.H. No. 67828) was 
a 42-year-old Spanish-American woman who 
was diagnosed as having epidermoid carcinoma 
of the cervix, Stage II, in September, 1954, and 
treated with irradiation. Six months after treat- 
ment she began to have severe rectal pain, tenes- 
mus, and bleeding, which gradually progressed, 
and in June, 1956, she was found to have severe 
vaginal stenosis, rectal stricture, and irradiation 
proctitis. This gradually progressed and she then 
developed a large rectovaginal fistula, which be- 
came secondarily infected and which was asso- 
ciated with bouts of cystitis and pyelonephritis. 
A transverse colostomy was performed to divert 


Fig. 2. The final stages of the pull-through pro- 
cedure, 
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PERMANENT COLOSTOMY 


URETHRAL SLING 


REESTABLISHMENT OF VAGINAL VAULT 


3 


Fig. 3. Central figure illustrates the original recto- 
vaginal fistula. The top insert shows the perma- 
nent colostomy, the distal segment having been 
resected when the pull-through procedure was 
abandoned. The lower insert shows the recto- 
vaginal fistula closed by the Latzko technique. 


the fecal stream in preparation for possible 
closure of the large rectovaginal fistula. Six 
months later it was found that despite all at- 
tempts to sterilize the local area, it was con- 
tinually infected and the repeated attacks of 
cystitis and pyelitis further compounded the 
problem. A fistulous tract between the distal 
and proximal colostomy loops beneath the skin 
was found, and continual contamination of the 
perineal area was taking place. This small open- 
ing was closed and the infection surrounding 
the invaded area subsided. Six months later the 
rectovaginal fistula was closed by the Latzko 
technique (Fig. 3). A pull-through operation 
was entertained at this time, but it was dis- 
covered that the patient had no anal sphincter, 
it having previously been destroyed by child- 
birth lacerations. Therefore, it was decided that 
she would be better off with a permanent colos- 
tomy. Another complaint was almost continual 
urinary incontinence, secondary to the scarring 
and contracture of the bladder neck. The pa- 
tient was placed on antibiotics in an effort to 
sterilize the urinary tract, and then a Goebell- 


Stoeckel urethral sling operation, with use of ox 
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FISTULA REPAIR 


FAILED 4 


Fig. 4. Center insert shows the original vesico- 
vaginal-rectal fistula. The lower insert illustrates 
the failed repair of this large fistula. 


fascia, was performed. The distal colostomy loop 
was resected. At the present time, the large in- 
fected perineal area is clean. There is no drain- 
age through the vagina and there is a normal 
functioning abdominal transverse colostomy. 


Principles of surgical treatment. The most 
severe problems often must be treated by 
complete rest of the rectum. This is gained 
through performance of a transverse colos- 
tomy. This should be done near the hepatic 
flexure, so as to provide a long, mobile seg- 
ment of colon should a rectal resection and 
pull-through colon-to-rectal-sphincter anas- 
tomosis be necessary. Six months should 
elapse before the temporary colostomy is 
closed. It takes this long before maximum 
healing of the rectal area is completed. If 
the patient continues to have rectal tenes- 
mus, pain and bleeding on testing the dis- 
tal colostomy loop, if severe rectal stricture 
results, or if a rectovaginal fistula develops, 
then resection of the rectosigmoid and a 
pull-through procedure are indicated. The 
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pull-through procedure is accomplished by 
resection of the affected rectosigmoid colon 
with preservation of the distal 4 cm. of 
rectum and anal sphincter. The normal 
colon is then pulled through the rectum 
and the anastomosis is performed from be- 
low,. under no tension, with interrupted su- 
tures. Extreme care must be used in taking 
biopsy specimens in these cases, for bowel 
perforation and massive bleeding have oc- 
curred from seemingly insignificant biopsy 
sites. 


Irradiation necrosis of vagina and cervix 


The pathologic process of irradiation ne- 
crosis of the cervix and upper vagina is 
persistent tissue necrosis secondary to vascu- 
lar destruction. There are two types of 
ulcers which occur in postirradiated patients 
—superficial and deep. The superficial ulcer 
occurs after healing of the irradiated tissue 
has taken place. Primary healing occurs in 
this avascular area, but the progressive is- 
chemia finally leads to ulceration of the 
cervix or vaginal mucosa. 

The deep ulcer is characterized by a 
large, ragged, craterlike area surrounded by 
dense induration and secondary inflamma- 
tion, the center of which continues to slough 
and bleed. It is difficult to differentiate this 
type of lesion from recurrent carcinoma or 
malignancy which fails to respond to irradi- 
ation. Exfoliative cytology is of little value 
because of tissue necrosis and infection. 
Pelvic examination under anesthesia and 
extensive biopsy procedures are most help- 
ful in differential diagnosis. Local débride- 
ment and antibiotic treatment are helpful 
in some patients. Usually healing will not 
occur, even after several months of local 
treatment, but conservative treatment should 
be followed for 3 to 4 months. If healing 
does not occur, and pain and vaginal dis- 
charge continue, the area of ulceration must 
be excised. 

We have used both the vaginal and the 
abdominal approach for excision of irradi- 
ation ulcers. The vaginal approach has the 
advantage of allowing direct vision of the 
area to be excised. It may be necessary to 
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provide a split-thickness skin graft to leave 
a vagina of sufficient length after wide ex- 
cision of the vaginal fornices. Case reports 
5 and 6 illustrate the management of pa- 
tients with irradiation necrosis of the cervix 
and vagina. 


Case 5. This patient (C.G.H. No. 102521) 
was a 34-year-old white woman who was diag- 
nosed as having Stage I carcinoma of the cervix 
in October, 1956, and was treated with deep 
x-ray and radium. In January, 1957, she no- 
ticed postcoital bleeding and heavy vaginal dis- 
charge. Examination showed a large area of 
necrotic tissue replacing the cervix. Biopsy speci- 
mens taken under anesthesia were negative and 
a diagnosis of irradiation necrosis of the vagina 
and cervix was made. In February, 1958, the 
patient underwent a vaginal hysterectomy with 
excision of the upper one half of the vagina. 
The upper end of the vagina was covered with 
a split-thickness skin graft taken from the thigh. 
Local and systemic antibiotics were used _post- 
operatively and two thirds of the skin graft sur- 
vived. The patient re-entered the hospital in 
March, 1958, complaining of perirectal and deep 
pelvic pain. Pelvic examination revealed a ne- 
crotic area at the vaginal apex, with tenderness 
of the parametria with some firmness and in- 
duration of the adnexal regions. This was 
treated with penicillin and streptomycin. She 
was discharged 10 days later. The patient was 
given oral estrogen therapy. She now has a 
satisfactory functional vagina of normal depth. 

Case 6. Fhis patient (C.G.H. No. 103237) is 
a 35-year-old white woman who had a previous 
supracervical hysterectomy. Stage I carcinoma of 
the cervix was diagnosed and treated by irradi- 
ation in June, 1957. At the end of therapy she 
had brawny induration of the skin over the 
abdominal area and diarrhea secondary to ir- 
radiation therapy. The patient was admitted to 
Colorado General Hospital in March, 1958, be- 
cause of acute lower abdominal pain with vagi- 
nal bleeding of 7 days’ duration. Physical ex- 
amination at that time showed pulse 140, 
temperature 38.8° C., and marked tenderness 
in both lower quadrants of the abdomen. Pelvic 
examination showed induration and necrosis of 
the posterior vaginal wall. Vaginal and cervical 
biopsy specimens were taken. These showed the 
lesion to be irradiation necrosis. In April, 1958, 
the ulcerated area replacing the cervix was ex- 
cised with a wide cuff of vagina. The post- 
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operative course was complicated by a marked 
febrile course which required a prolonged stay 
in the hospital. The pelvic cellulitis gradually 
cleared and the vaginal apex healed by primary 
intention. The patient is now taking oral estro- 
gens and has a functional vagina. 


Principles of treatment of irradiation vag- 
inal ulcer. The vaginal and cervical ulcera- 
tion should be carefully treated with dé- 
bridement, proper antibiotic therapy, pelvic 
heat, and oral estrogens. Healing will oc- 
casionally occur. If the patient continues to 
have pain and discharge and the local area 
does not show signs of progressive healing, 
then wide vaginal excision of the ulcer to 
an area of better blood supply is necessary. 
An Ollier Thiersch split-thickness graft with 
several small perforations for drainage, 
packed in place with gauze soaked in anti- 
biotic ointment to act as a splint, works 
well for patients where the vaginal length 
must be preserved. After healing has oc- 
curred, intercourse should be resumed so as 
to prevent stricture and atrophy of the 
vagina. 


Vesicovaginal-rectal fistulas 


The problems of surgical technique, phys- 
iology, bacteriology, and electrolyte balance 
which must be faced in correcting a com- 
bined vesicovaginal-rectal fistula are legion. 

The surgical problem is compounded be- 
cause of poor blood supply, inelasticity of 
the tissue, the close proximity of the ureteral 
orifices, the possibility of persistent carci- 
noma, and the fact that healing of heavily 
irradiated tissue is uncertain. Too often 
the examining physician makes a diagnosis 
of hopeless pelvic cancer in a patient who 
may be free of cancer but who is suffering 
from one or more genital fistulas. The pa- 
tient who looks well and who maintains 
body weight but continues to have pain 
usually has irradiation reaction and not 
recurrent or persistent cancer. 

Brack and associates‘? summarized their 
experiences in 402 cases of carcinoma of the 
cervix treated from 1943 to 1948 and found 
97 fistulas (7.05 per cent) ; vesicovaginal 5.4 


per cent, rectovesicovaginal 2 per cent, 
ureterovaginal 0.5 per cent, and rectovaginal 
6.2 per cent. Fistulas that develop in Stage 
I and II lesions must be attributed to poor 
irradiation technique. They found 15 per 
cent severe ureteral obstruction and 20 per 
cent bladder lesions of serious clinical signifi- 
cance. They concluded that the presence of 
lesions of the upper urinary tract before 
treatment in patients with carcinoma of the 
cervix is of grave prognostic significance. 
In 402 patients studied, of those with nor- 
mal pyelograms 49.5 per cent were alive 
in 5 years. If hydronephrosis was present, 
then 25.5 per cent were alive in 5 years. 

The following 3 patients’ clinical histories 
(Cases 7, 8, and 9) illustrate the problems 
of vesicovaginal-rectal fistulas, which are 
complications of irradiation therapy. The 
surgical management is outlined. 


Case 7. This patient (C.G.H. No. 102694) 
was a 50-year-old white woman who first had 
vague symptoms in January, 1955, and vaginal 
bleeding in September, 1955. A diagnosis of 
Stage III carcinoma of the cervix was made 
and therapy was completed in March, 1956. 
The amount of irradiation given to this pa- 
tient (10,000 mg. hours) was, in our. opinion, 
excessive. A rectal fistula developed several 
months later and it was thought that the dis- 
ease had recurred. A sigmoid colostomy was 
performed in January, 1957, and the patient 
was transferred to a terminal cancer home. A 
vesicovaginal fistula developed shortly there- 
after. The patient suffered from unremitting 
pelvic pain and required constant narcotics for 
partial comfort. The patient was admitted to 
Colorado General Hospital in March, 1958, be- 
cause of severe pelvic pain, marked weight loss. 
and a profuse and foul-smelling vaginal dis- 
charge. The vesical and rectovaginal fistulas 
were present with the accompanying inconti- 
nence. There was no evidence of recurrent 
cancer to be found by physical examination, 
biopsy, or x-ray examination. Repair of the 
fistulas was attempted in March, 1958. The 
repair of the rectovaginal and vesicovaginal 
fistulas did not succeed. An ileal bladder was 
constructed and the distal colostomy loop was 
resected (Fig. 4). 

The patient was then cured of the narcotic 
addiction. She has gained 20 pounds and has 
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SILEOSTOMY STOMA 


Fig. 5. The completed ileal bladder. A segment of 
distal ileum 12 to 14 cm. in length is isolated and 
the proximal end closed. The ureters are then 
severed 4 cm. below the pelvic brim and anasto- 
mosed to the ileal loop. The distal end is then 
brought through the skin and a Bongort bag at- 
tached around the stoma. 


a well-functioning ileal bladder as well as the 
previously well-functioning colostomy (Figs. 4 
and 5). 

Case 8. This patient (C.G.H. No. 86586) 
was a 38-year-old white woman. In December, 
1947, she was treated with x-ray and radium 
in another institution for squamous cell cancer 
of the cervix, Stage I. By February, 1949, she 
had developed a vesicovaginal and a recto- 
vaginal fistula. Her physician considered that 
she was dying of persistent pelvic cancer. This 
conclusion was based on clinical findings, not 


biopsy evidence. The pelvic examination re- 
vealed clinical findings compatible with Stage 
IV cancer of the cervix. We first saw the pa- 
tient in September, 1956, and were amazed 
that she was still alive after 7 years of pre- 
sumed terminal disease. During this time she 
had become addicted to morphine and was 
thoroughly miserable from the fistulas and the 
accompanying pelvic infection. Multiple biopsies 
of the pelvic area and the fistulous tracts showed 
only inflammatory reaction. The first step in 
her surgical rehabilitation was to perform a 
transverse colostomy in order to divert the fecal 
stream from the vagina and rectal area. This 
was done in September, 1956. In January, 1957, 


the vesicovaginal fistula was closed and a “pull- 


through” operation was performed at the same 


time. Scarring of the rectum made primary 
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closure of the large rectovaginal fistula impos- 
sible. The area of stenosis was resected and the 
distal segment of the sigmoid was circularly 
attached to the rectal mucosa, 2 cm. above the 
anal sphincter. The patient was discharged from 
the hospital in March, 1957. The morphine ad- 
diction was then successfully treated. She was 
relieved of all pelvic pain and became free of 
the fistula problem for the first time in over 
7 years. In June, 1957, the patient re-entered 
the hospital for surgical closure of the tempo- 
rary colostomy. She is now free of disease, has 
gained 55 pounds, and is leading a normal life 
in all respects (Fig. 6). 


Principles for treating genital fistula. 
These patients must be thoroughly studied 
in order to ascertain the presence or absence 
or residual or recurrent cancer. This can 
usually be accomplished through x-ray 
survey of the skeleton and multiple biopsies 
of the pelvic area. If a rectovaginal fistula is 
present, a temporary transverse colostomy 
must be performed so that the fistulous 
area can be made as free from infection as 
possible. The rectovaginal fistula may have 


_VESICO-VAGINO-RECTAL FISTULA 


FISTULA REPAIR 


Fig. 6. The original vesicovaginal-rectal fistula. 
The lower insert illustrates the successful repair 
of the vesicovaginal fistula. A pull-through pro- 
cedure with closure of the rectovaginal fistula was 
performed at a second operation. 
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to be treated by segmental resection of the 
involved rectum followed by sigmoid-to- 
rectum anastomosis. The vesicovaginal fis- 
tula is treated by wide excision of the 
fistulous tract and approximation of tissue 
without tension. It is often necessary to 
reimplant a ureter into the dome of the 
bladder so as to avoid ligation with repair 
of the fistula. 


Irradiation necrosis of the skin 


Skin reaction depends upon the dose, 
protraction, and quality of external irradia- 
tion. When an average skin dose is given, 
it will usually be followed by a dry, bronzing 
reaction, which in the majority of patients 
will progress to a moist desquamating reac- 
tion, which heals readily in one to two 
weeks. When the irradiation dose is exces- 
sive or when the patient happens to be 
hypersensitive to irradiation, a large area 
of necrosis results. This may occur within 
a few weeks or even years after completion 
of the x-ray therapy. 

The following patient’s history and the 
management of the complications illustrates 
this type problem. 

Case 9. This patient (C.G.H. No. 38973) 
was a 46-year-old white woman who was treated 
for Stage I carcinoma of the cervix in Novem- 
ber, 1950, with radium and x-ray. Eight months 
following treatment she noticed that the skin 
over the lower abdomen was red and verv 
tender. About this time the center of this red, 
painful area became ulcerated and a small ab- 
scess subjacent to this area broke through and 
drained over the abdominal wall, thus com- 
pounding the problem. The local area was 
treated with antibiotics and débridement and 
when the secondary infection subsided an ulcer- 
ated area approximately 6 cm. in diameter re- 
mained. It was decided that a full-thickness 
pedicle graft would be needed to cover this 
large area and subsequently on either side of 
the ulcerated area two pedicle flaps were made. 
One month after these skin pedicles were made 
the grafts were transferred over the ulcerated 
portion and sutured together. The area then 
healed by primary intention and the patient 


left the hospital with a well-healed abdominal 
wall. 
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Principles of surgical treatment of skin 
necrosis. If pain and necrosis continue, 
wide block excision of the involved skin area 
is necessary. The skin lesion usually extends 
through the subcutaneous fat to the fascia. 
A pedicle graft is most frequently the best 
method for treating the area, but only after 
complete excision of the necrotic skin and 
subcutaneous tissue. 


Conclusions 


1. A patient who has irradiation necrosis 
following treatment for cancer should not 
be discarded as hopeless or diagnosed as 
having recurrent carcinoma without definite 
biopsy evidence. 

2. The fact that patients continue to have 
pain, but thrive and gain weight in spite of 
it, is fairly good clinical evidence that their 
problem is one of irradiation necrosis and 
not recurrent disease. 

3. A necrotic lesion of the vagina, even 
including the fistulous tracts, should not be 
assumed to be cancer without biopsy evi- 
dence. 

4. In order to effect a surgical cure in 
patients with irradiation proctitis or multi- 
ple fistulas, the fecal stream must be 
diverted for 6 months as a preliminary 
step in preparing the local area. 


Summary 


The surgical principles involved in the 
diagnosis and correction of necrotic lesions 
following irradiation therapy have been dis- 


. cussed. These include skin necrosis, irradia- 


tion proctitis, irradiation necrosis of the 
cervix and vagina, and multiple genital fis- 
tulas. Illustrative cases of each category 
have been presented and the method of 
treatment used covered in detail. 


We wish to express our thanks to Kelvin 
Kessler and Thomas Sumners, senior medical 


‘students, for their technical assistance and aid 


in preparing the illustrations. 
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Extensive myomectomy 


Review of 157 cases 


H. HAROLD LARDARO, M.D. 


New York, New York 


EXTENSIVE myomectomy deserves a 
more important place in the armamentar- 
ium of the gynecologist and the general 
surgeon. This operation is being done spo- 
radically by some general surgeons and 
more often by gynecologists. However, judg- 
ing from the dearth of literature on the 
subject, as well as the paucity of papers 
being presented, too little attention is be- 
ing given to this humane, reparative type of 
surgery. 

By extensive myomectomy we refer to 
that operation where extensive or complete 
invasion of the myometrium is required for 
the removal of one or several fibroids of 
appreciable size. Cases of superficial sub- 
serous tumors or where the fibroid is pe- 
dunculated into the peritoneal cavity or 
cervical canal are not considered in our 
discussion or included in the series to be 
presented. 

The first recorded myomectomy was done 
vaginally by Ammusset, in France, in 1840. 
Similar attempts by others were accom- 
panied by poor results, and the procedure 
fell into disuse. About this time, it was noted 
that fibroids had more or less of a capsule 
and, if easily accessible and superficially 
situated, they could be removed safely. 
However, if they were multiple, deeply em- 
bedded, or located near blood vessels, their 
removal was hazardous. The operation, 
therefore, had a very restricted scope, with 
sepsis and hemorrhage frequent complica- 
tions. 


From The New York Polyclinic Hospital. 


Presented before a meeting of the New 
York Obstetrical Society, Oct. 14, 1958. 


43 


Alexander, of Liverpool,’* during 1897 
and 1898, tried to popularize extensive ab- 
dominal myomectomy. He presented 3 pa- 
pers and emphasized that the underlying 
principle for success lay in the removal of 
all the deeper tumors through one incision. 
His mortality rate of 9 per cent compared 
favorably with that of hysterectomy at the 
time. His views were not accepted, how- 
ever, and the operation, as well as interest 
in it, died. 

At the beginning of the twentieth cen- 
tury, with improved asepsis and greater 
use of transfusions, the number of myomec- 
tomies increased. Howard A. Kelly* and 
C. P. Noble® became strong and active 
proponents of this procedure. 

Vineberg,® Mayo,’ Miller,* Bonney,® and 
others reported large series of extensive my- 
omectomies with mortality rates comparable 
with those of hysterectomy. 


Table I. Deaths following myomectomy 


Opera- 
Author and year tions | Deaths 
Vineberg® (1921) 120 0 
Mayo’ (1922) 909 3 
Bonney? (1945) 806 9 
Miller® (1932) 141 1 
Counseller!® (1937) 3235 6 
Rubin!! (1942) 481 9 
Finn and Muller!? (1950) 432 0 
Munnell and Martin!? (1951) 370 1 
Brown, Chamberlain, and 335 1 
Te Linde,'* (1956) 
Lardaro (1958) 157 1 
Total 4,274 


*Mortality rate: 1 in 137 or 0.7 per cent. 


With these favorable reports and the 
growing tendency toward conservatism, ex- 
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tensive myomectomies gradually became 
more popular among gynecologists but 
never met with great favor among the gen- 
eral surgeons. 


Conservation of reproduction 


Some authors stressed the value of my- 
omectomy in the conservation and re-estab- 
lishment of the reproductive functions. 
Vineberg® reported a 27 per cent concep- 
tion rate in 120 cases. Miller® stated that 36 
per cent of his 141 patients, all under the 
age of 38 years, subsequently bore children. 
The Bonn Clinic®® reported only 11 women 
pregnant out of 78 on whom myomectomies 
were performed. As these myomectomies in 
many instances were done without prior 
evaluation of the husband’s fertility, one 
assumes that a fair proportion of the fail- 
ures were due to male infertility. 

Throughout this period Bonney**?® was 
a persistent and successful proponent of 
extensive myomectomies. His exposition of 
an almost bloodless technique made this 
operation more feasible and desirable. He 
emphasized that surgery’s ideal is cure 
without deformity or loss of function. My- 
omectomy falls into that category. In gen- 
eral, it is a more difficult and painstaking 
procedure than hysterectomy. It requires 
more thought, greater fortitude and tech- 
nical skill, and, above all, patience. Some of 
its inherent dangers, such as sepsis and hem- 
orrhage, have been decreased by antibi- 
otics and the liberal use of blood transfu- 
sions, but the operation is time-consuming 
and unspectacular; it-may be bloody, and it 
is always fraught with danger. It requires 
deep appreciation of the sanctity of tissues 
and meticulous attention to minutest de- 
tails. . These factors, plus the strong de- 
sirability to remove the cervix, a worthy 
and justifiable aim in hysterectomy, have 
militated against the greater employment 
of myomectomy. 

Myomectomy, however, still deserves 
greater consideration and utilization than it 
has enjoyed. This is especially so in this age 
of reconstructive surgery. It has its limita- 
tions and contraindications, but there are 
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definite indications which should: be care. 
fully considered in every instance. 


Indications 


Physicians have no right to decide ar- 
bitrarily when a woman should cease to 
bear children. The removal of the function 
of childbearing in the single girl or in the 
nulliparous up to the approximate age of 
40, or in a woman who desires or may later 
desire to bear more children may inflict 
spiritual and emotional trauma on top of 
physical injury. The psychic and emotional 
effect on some of the husbands must also 
be considered. Extensive myomectomy is 
presented not as a substitute for hysterec- 
tomy but as an alternative in those in- 
stances where the patient’s best interests 
are thus served. The patient’s wishes, where 
reasonable, should be taken into considera- 
tion. The conservation of the menstrual 
function, especially in young or unmarried 
women, is a case in point. Normal ovarian 
function is better assured by myomectomy 
than by hysterectomy. The psychological 
and psychiatric impact of the premature 
surgical menopause on some women must 
be evaluated. 

In myomectomies, certain precautions and 
preliminary investigations must always be 
employed. Any patient on whom myomec- 
tomy is contemplated should have a thor- 
ough survey of the entire genital tract, in- 
cluding cytologic studies and, where indi- 
cated, multiple biopsies of the cervix and 
endocervix. Infection of the cervix should 
be eradicated before operation. 


Table II. Risk of sarcoma 


Myomec-| Sar- | Out- 
Author | tomies | comas | come 
Bonney? 806 1 Died 
Rubin?! 481 5 Survived 
Finn and Muller! 432 Survived 
Brown, Chamber- 335 1 Not men- 
lain, and Te tioned 
Linde! 
Lardaro 157 0 
Total 2.211 8* 


*Incidence: 1 in 276 or 0.4 per cent. 
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A dilatation and curettage should pre- 
cede all myomectomies. Whenever there is 
the slightest question of uterine malignancy, 
the curettage should be done early enough 
before laparotomy to insure proper evalu- 
ation of the curettings. Preoperative hys- 
terosalpingography is being employed more 
frequently. The fractional technique with 
nonoily media is to be preferred. 

The possibility of uterine sarcoma or sar- 
comatous degeneration, though remote, 
must be borne in mind. 


Contraindications 


Extensive myomectomy is generally con- 
traindicated in women over 45 years of age 
and in those at the approximate age of 40 
who are not desirous of any or more chil- 
dren and are willing to have a total hys- 
terectomy. 

It should not be done in patients with 
extensive pelvic inflammatory disease or dif- 
fuse endometriosis where either conserva- 
tion of ovarian function or of reproduction 
cannot be accomplished with safety to the 
patient and the alleviation of symptoms. 
Any suspicion of malignancy arising at the 
time of operation is, of course, a contra- 
indication. Finally, there are patients with 
such extensive fibroids and such marked 
distortion of anatomy that safer conserva- 
tive operation appears impossible. In such 
instances, it is better to retreat than re- 
gret, bearing in mind the over-all welfare 
of the patient. Adenomyoma of the uterus, 
if localized so as not to involve the entire 
uterus, does not contraindicate a reparative 
operation. 

Bonney performed and advocated ex- 
tensive myomectomies during cesarean sec- 
tions. I have limited this procedure to 3 
cases where fibroids protruded into the 
uterine incision and interfered with closure. 

Rubin,'' Berkeley and Bonney,” and oth- 
ers performed myomectomies on the preg- 
nant uterus even before the period of vi- 
ability of the fetus. Davids?! states this was 
done 35 times at the Mt. Sinai Hospital 
between the sixth and eighteenth weeks 
of pregnancy and that 23 or 65.7 per cent 
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went to term. We have not found occasion 
to employ this procedure. 


Technical considerations 


The following technical procedures will 
aid in the performance of extensive my- 
omectomies. 

1. Complete asepsis. This is of utmost 
importance, and its attainment is facilitated 
by clearing any endocervicitis before op- 
eration. 

2. Obtain all possible hemostasis and con- 
trol of oozing. In many cases, no special 
precautions will be necessary. Though in 
some instances the amount of oozing and 
bleeding is surprisingly moderate, in oth- 
ers it is copious, persistent, and excessive, 
requiring blood replacement. 

Compression by ring forceps of both in- 
fundibulopelvic ligaments often helps. In 
others, compression of both uterine arteries 
just above the internal cervical os will be 
necessary. For this purpose, Bonney’s clamp 
or Rubin’s pericervical tourniquet tech- 
nique*? may be used, depending on circum- 
stances. Bonney’s clamp, however, is often 
difficult to apply, and some operators fear 
thrombosis, embolism, or trauma to broad 
ligament structures with either method. 

In the last several years, attempts have 
been made to control bleeding chemically. 
With others we have used Pitocin infusions 
with some success but with inconclusive re- 
sults. Douglas’ group at Cornell University 
Medical College and the New York Hospi- 
tal has been injecting vasopressin directly 
into the myometrium around the base of 
the myomas with satisfactory results. The 
recent preliminary report of Dillon and as- 
sociates*® from that institution on the hemo- 
static effect of vasopressin in gynecologic 
surgery suggests that blood loss in exten- 
sive myomectomies may be controlled chem- 
ically. 

3. Find the proper line of cleavage in 
the enucleation of fibroids. Morcellate large 
fibroids during enucleation. 

4. Seedlings or tiny myomas may be re- 
moved best by tunneling from one raw sur- 
face or enucleation cavity directly onto the 
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tumor which is then grasped and _ with- 
drawn by Allis clamps. Such tunnels usu- 
ally contract, do not bleed, and rarely re- 
quire suturing. 

5. In all instances where there is any 
doubt concerning complete removal of all 
myomas, open the uterine cavity. This will 
assure the detection of any residual endo- 
metrial pathology not removed by curet- 
tage and will permit better palpation of 
the uterine wall for small fibroids or seed- 
lings. Many small submucous or intramural 
fibroids will be found in this way. This 
procedure was almost routine in our series. 
Israel and Mutch** and other recent writ- 
ters also recommend this. 

6. Obtain a maximal amount of enucle- 
ation through a minimal number of in- 
cisions, preferably one. 

7. Keep in mind the danger of thrombo- 
sis and embolism. This can be decreased by 
minimal crushing and trauma to tissues and 
by the elimination of unnecessary clamp- 
ing, mass ligature, and dead spaces. 

8. Secure complete obliteration of enu- 
cleation cavities with elimination of dead 
spaces. Partitions between enucleation cavi- 
ties may be excised to facilitate better co- 
aptation of cavity walls and leave a mini- 
mal amount of devitalized tissue. 

9. When there are myomas in_ both 
uterine walls, first remove those on the 
anterior wall and then approach the pos- 
terior ones by the transcavitary route. If 
the myomas on the posterior wall are many 
or extensive, it may be desirable to form a 
posterior uterine flap, after the manner of 
Bonney’s hood operation. 

10. Try to avoid posterior wall incisions. 
Nearly all complications after myomectomy 
are the result of posterior wall incisions or 
of oozing into the enucleation or peritoneal 
cavity. These may cause shock out of pro- 
portion to the blood loss, as well as py- 
rexia, intestinal distention, and intestinal 
paralysis. 

11. On reconstructing the uterus, try to 
leave it only a little larger than normal. 
This allows for normal postoperative in- 
volution. However, do not remove too much 
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uterine wall until sure of easy coaptation, 

12. Try to prevent adhesions, especially 
to the small gut. This means meticulous 
peritonization. Aids to this are: (a) use of 
peritoneal bladder flap; (b) use of round 
ligaments; (c) placement of omentum over 
exposed traumatized areas; (d) employ- 
ment of Bonney’s hood operation. 

Fear of complications has undoubtedly 
deterred operators from the liberal em- 
ployment of extensive myomectomies. Our 
early experience is a case in point. 

In 1935, we performed an extensive mul- 
tiple myomectomy on a single girl about to 
be married, who had fibroids up to the level 
of the umbilicus. She never married as she 
developed a fatal pulmonary embolus. Re- 
acting to this, we refused to perform the 
operation on 2 or 3 other patients. Later 
that year we performed a hysterectomy on 
a similar type of uterus, in a 28-year-old 
unmarried ‘girl. Though she subsequently 
married and had a successful emotional 
and sexual life, she eventually was divorced, 
in part because of her inability to bear chil- 
dren. These 2 incidents are cited as extreme 
possibilities which may cause us to vacil- 
late in deciding between myomectomy and 
hysterectomy. Since that time, we have per- 
formed 157 extensive myomectomies with 
no other deaths. 


Table III. Number of patients operated 
upon (1935-1958) 


1935-1942 21 

1942-1947 24 

1947-1952 37 

1952-1954 28 

1955-1958 47 

Total | 57 
Recurrence 


The recurrence rate will depend chiefly 
on the thoroughness with which fibroids 
and fibroid seedlings, even down to those 
the size of BB shots, are removed. 

Bonney’s® experience led him to conclude 


that “seeds of fibroids are most commonly 
laid down between 28 and 33 and that after 
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Table IV. Recurrences and hysterectomy 


Extensive Myomectomy 47 


| | Recurrence 

| Patients Asymptomatic requiring Total 
Period of | Years of operated recurrence | hysterectomy recurrences 
operations | follow-up | upon No. | Jo No. | %o | No. | %o 
1957 l 10 0 0.0 0 0.0 0 0.0 
1955-1956 2-3 37 1 2.7 0 0.0 1 
1952-1954 4-6 28 1 3.6 0 0.0 1 3.6 
1947-1952 6-10 37 4 11.0 2 5.4 6 16.0 
1942-1947 11-15 24 0 0.0 4 16.7 4 16.7 
1935-1942 16-23 21 4 19.0 4 19.0 8 38.0 
Total 157 10 6.4 _ 10 6.4 20 13.0 

Table V. Recurrence after pregnancy 

| No. No. | tomatic | Hysterec- 
Period of No. of | desiring | becoming Preg- Abor- | Children | recur- |tomy after 
operations patients | children | pregnant | nancies tions | born | rences | pregnancy 
1935-1942 21 12 8 8 1 7 0 0 
1942-1947 24 12 10 14 2 12 1 0 
1947-1952 37 16 7 13 2 11 2 1 
1952-1954 28 12 8 13 3 10 0 2 
1955-1956 37 14 12 15 . 3 1 
1935-1957 

(Total) 147 66 45 63 11 52 6 4 


33 the chances of new seedlings rapidly di- 
minish until after 36 they are practically 
nonexistent.” Bonney’s recurrence rate was 
under 4 per cent, but he explains his very 
low incidence by to Alex- 
ander’s dictum of “ransacking the uterus.” 


his adherence 


Fibroids without symptoms or requiring 
hysterectomy very often occur after the 
primary purpose of the myomectomy has 
been accomplished. Table V is illustrative. 


Thus, of the 147 patients operated upon 
from 1935 to January, 1957, 66 were de- 
sirous of having children. Forty-five became 
pregnant 63 times and had 11 spontaneous 
abortions. Forty-two of the 45 patients de- 
livered 52 living children. Six of the 66 sub- 
sequently developed asymptomatic fibroids 
and 4 others required hysterectomy. Only 
10 of the 66 had children previously and 2 
others had spontaneous abortions. 


Table VI. Comparative results following myomectomy 


| Subsequent 


Recurrence 


| Relief of Reoperation 
| No. of pregnancy | sterility | of fibroids required 
Author cases (%) (%) (%) (%) 
Bonney” 806 38.0 38 Less than 4 1.8 
per cent 

Ahltorp26 ? 31.0 24 24.8 5.0 

Counseller!° 523 35.0 20.0 

Miller® 141 36.0 — — 3.0 

Finn and Muller!2 432 25.0 36 23.0 12.0 

Munnell and Martin™ 370 26.0 47 21.0 12.0 
Brown, Chamberlain, 

and Te Linde’ 335 36.8 43 28.2 14.9 

Lardaro 147 30.0 63 13.0 6.4 
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Summary and conclusion 


One hundred fifty-seven consecutive ab- 
dominal myomectomies done from January, 
1935, to January, 1958, are presented. In 
66 cases where pregnancy was desired and 


January, 1960 
Am. J. Obst. & Gynec. 


attempted, the success rate was 63% per 
cent. The total fibroid recurrence rate was 
13 per cent. Subsequent hysterectomy rate, 
after myomectomy, was 6.4 per cent. 


A plea is made for the greater use of ex- 
tensive myomectomy in selected cases. 
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Dr. Lardaro quotes Dr. Victor Bonney as 
stating, in 1946, that there was a failing interest 
in the operation of myomectomy. This unfortu- 


nately was the case in some institutions, but 
even more unfortunate is the fact that an in- 
terest in radical myomectomy has never been 
aroused on the majority of surgical services. 
Over a period of approximately 10 years I 
have questioned the candidates for licensure by 
the National Boards on their final examination 
and have found that less than 10 per cent have 
ever seen a myomectomy performed during 
their medical school or hospital training. This 
lack of familiarity with the possibilities of 
radical myomectomy will surely deprive many 
women of the opportunity of a choice between 
hysterectomy or conservative uterine operation. 

I must take issue with a few statements made 
in Dr. Lardaro’s paper. The first is that myo- 
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mectomy “is time-consuming and unspectacular; 
it may be bloody and it is always fraught with 
danger.” There is no more spectacular gyn- 
ecological procedure than a radical myomectomy 
which converts a large fibroid uterus into one 
that can resume normal functions. Modern 
medical and surgical techniques have made 
myomectomy a safe procedure. Hemorrhage 
is no problem if a uterine tourniquet is properly 
applied. The excellent hemostasis obtained by 
the continuous application of the tourniquet 
gives the surgeon ample opportunity to work in 
an almost bloodless field. This reduces the op- 
erative time considerably and permits a more 
thorough procedure to be performed. 

There are a few very definite differences of 
opinion as to the points in technique as out- 
lined by Dr. Lardaro. 

1. He states that the opening of the endo- 
metrial cavity was almost a routine procedure. 
The routine opening of the endometrial cavity 
has not been encouraged on the Mt. Sinai 
Service. A preoperative hysterogram and a 
routine curettage before myomectomy have 
eliminated entrance into the endometrial cavity 
except in those instances where pathology is 
detected within the cavity. The maintenance of 
an intact endometrial cavity will in many in- 
stances greatly influence the method of delivery 
in subsequent pregnancies. The obstetrician is 
much more inclined to attempt a vaginal de- 
livery in the case in which the endometrial 
cavity has not been widely opened. 

2. “When there are myomas in both uterine 
walls, first remove those on the anterior wall 
and then approach the posterior ones by the 
transcavity route.” This is a procedure which 
we discourage except for the removal of a 
pedunculated fibroid arising from the posterior 
endometrial wall. In all other instances every 
effort is made to keep the endometrial walls 
intact so that normal implantation of pregnancy 
will occur and so that abnormal attachments, 
such as placenta accreta, are reduced to the 
minimum. 

3. “Try to avoid posterior wall incision. 
Nearly all complications after myomectomy are 
the result of posterior wall incisions. % 
Such fear of a posterior wall incision is com- 
pletely unwarranted and may discourage the 
surgeon from performing a thorough removal 
of fibroids from the posterior uterine wall. We 
try to make the minimal number of incisions 
but when fibroids of the posterior wall are 
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present they are attacked in exactly the same 
manner as those occurring on the anterior wall 
of the uterus. 

4. “On reconstructing the uterus, try to leave 
it only a little larger than normal.” This idea 
is contrary to what we believe and to what we 
have practiced for the past 25 years. It is a 
hard and fast rule that none of the hypertrophied 
myometrium be sacrificed in the reconstruction 
of the uterus. When a radical myomectomy is 
performed on a fibroid uterus the size of a 4 
to 6 months’ gestation the reconstructed uterus 
may approximate the size of a 3 to 4 months’ 
gestation. It is as illogical to sacrifice this 
myometrium as it would be to attempt to reduce 
the size of a term uterus after a cesarean sec- 
tion. The hypertrophied myometrium of the 
postmyomectomy uterus involutes in the course 
of 8 to 12 weeks and the uterus will return to 
normal size. The strength of the uterine wall 
in such a uterus will closely approximate that 
of the normal uterus. Uterine rupture has not 
occurred in any of our cases, and we believe 
that any removal of myometrium will increase 
the chance of rupture in subsequent pregnancy 
and labor. 

In the Mount Sinai series, extending from 
1921 to the present time, 1,750 myomectomies 
were performed. From 1921 to 1935, 225 were 
performed with a mortality rate of 4 per cent. 
In the period comparable to that of Dr. Lardaro’s 
series, 1935 to 1958, 1,525 myomectomies were 
performed with one death in 1944 as a result 
of a pulmonary embolus. The mortality rate 
for this period has fallen sharply to 0.06 per 
cent. The postoperative morbidity has also 
sharply decreased as the results of the use of 
transfusions, antibiotics, and careful surgical 
technique. 

In our series, 491 private patients were op- 
erated upon between 1945 and 1955. They were 
carefully followed, and of the 301 married 
patients 140 became pregnant and were de- 
livered of 210 living children. There were 30 
miscarriages out of a total of 240 pregnancies. 
The pregnancy rate was 46.5 per cent with an 
abortion rate of 12.5 per cent. The abortion 
rate in the preoperative group of 1,016 patients, 
ward and private, was 39.3 per cent. In our 
series, 48 patients have had myocectomies per- 
formed during pregnancy. The operations were 
performed mainly because of severe pain due 
to degenerative processes in the fibroid or due 
to greatly increased size of fibroids, producing 


as 
e, 
X- 
1p. 
ip. 
9 
0k 
92, 
55, 
R. 
2: 4 
ni- 
rk, 
55- 
ind 
als, 
av. 
as 
est 
tu- 
ut 
in- 
“eS. 
| 
by 
ion % 
Ave 
ing 
‘his 7 
q 
of 
een 
on. | 
ide 
yvo- 
| 


50 Lardaro 


severe pressure symptoms. In 43 cases the oper- 
ation was done before viability (6 to 20 weeks). 
Twenty-nine of these patients carried to term 
(67.3 per cent). The 5 patients operated upon 
after viability carried to term so that 72 per 
cent delivered term infants. 

The recurrence rate following myomectomy 
depends upon many factors and is entirely un- 
predictable. The patient’s age is one of the 
most important factors. When fibroids occur 
at an early age a special tendency to the forma- 
tion of these tumors must be inferred. It is in 
these young women that the conservation of 
the uterus is most pressing. In our series 8 per 
cent of the women had recurrence of fibroids 
which produced symptoms requiring a second 
operative procedure. 

DR. MORRIS A. GOLDBERGER, New 
York, New York. The uterine tourniquet, of 
course, was developed by Barreras, of Argentina, 
who thought it was original. I think it was 
Rubin who saw Barreras do it some 20 odd 
years ago and brought it to Mount Sinai Hos- 
pital. At first we also did as Dr. Lardaro rec- 
ommended, opening the tourniquet every 10 to 
15 minutes, but now we leave it on for over 
one hour with no ill effects. The tourniquet is 
introduced by incising the reflection of the 
bladder transversely, pushing it off the lower 
segment of the uterus below the cervix, and 
then passing a No. 8 French catheter, which is 
threaded on a galley needle, through the broad 
ligament about 0.5 cm. away from the uterine 
vessels going posteriorly, around anteriorly and 
through the left broad ligament, also 0.5 cm. 
lateral to the vessels, crossing the catheter in 
back, and putting a clamp on it. In that way 
a pretty good hemostasis is obtained. It is not 
complete, because the ovarian vessels haven't 
been controlled. 

The type of abdominal incision is important. 
One must have adequate exposure. The uterus 
should be delivered entirely, if possible, outside 
the wound, for then a good survey as to what 
should be done is obtained, because if the tubal 
angles are not preserved, the purpose of this 
procedure is defeated. They must be preserved. 
Therefore, we always try to plan our incisions, 
whether they are on the anterior or the posterior 
wall, as near the midline as possible, and do 
all our subsequent removal of fibroids through 
these one or two incisions. 

DR. J. RANDOLPH GEPFERT, New York, 
New York. I feel rather strongly that a curet- 
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tage should not be done immediately preceding 
myomectomy. It is a violation of aseptic and 
surgical principles to pass a curette through a 
potentially contaminated cervical canal into the 
uterine eavity when the possibility exists that 
this cavity will subsequently be entered through 
the sterile peritoneal cavity. 

I also feel that the uterine cavity should al- 
ways be entered during an intra-abdominal my- 
omectomy. I have repeatedly seen postoperative 
hysterectomy specimens where the hysterectomy 
had been preceded by a thorough curettage, yet 
on opening the uterine cavity there were found 
submucous myomas and endometrial polyps 
which had not been touched by the curette. If 
the operative procedure of abdominal myomec- 
tomy is indicated, one should always enter the 
uterine cavity in order to be certain that ad- 
ditional pathology is not present. If curettage is 
indicated, it can better be carried out from 
above under direct vision. I have proved these 
points over and over again in patients on whom 
myomectomy was carried out as treatment for 
infertility. 

I feel strongly that, if the uterine cavity is 
not contaminated from below, one need have 
no concern as to normal healing. As a matter 
of fact, it is frequently impossible to locate the 
line or lines of incision when they are looked 
for at subsequent cesarean section. 

DR. E. W. MUNNELL, New York, New 
York. There are two things I should like to 
emphasize. Preliminary curettage is most ad- 
visable for deciding upon the technique of myo- 
mectomy, and the indications and the prepara- 
tion for it. 

Routine exploration of the uterine cavity is 
a debatable puocedure, as we have heard to- 
night—one speaker being very much in favor 
of it, and the other discusser questioning its 
advisability. I think that the exploration of the 
uterine cavity should probably be done more 
often than it is, and not with any particular 
fear of subsequent rupture of the uterus during 
pregnancy. If done perhaps a little more often, 
it might remove from the list of failures of 
myomectomy those patients in whom an un- 
recognized submucous fibroid is responsible for 
a poor result. 

DR. LARDARO (Closing). I have done a 
few posterior wall incisions. At times I have not 
been able to bring the bladder flap back as far 
as I would have preferred in order to peritonize 
completely. I like the hood operation in some 
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cases. I have done only five, and have observed 
the results in two at subsequent operations—one 
at cesarean section, and the other at hysterec- 
tomy. It is surprising how that posterior flap of 
the uterus fuses with the rest of the uterus. In 
this operation the end result is a vertical in- 
cision under a_ transverse one—a_ safeguard 
against possible rupture. 

It is difficult to decide whether to do a 
section after a myomectomy. The figures show 
that rupture occurs in one patient in 60 al- 
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lowed to go into active labor. This is one too 
many. The decision may be somewhat influ- 
enced by the extent of the myomectomy, the 
postoperative reaction, and, of course, the con- 
ditions at the onset of labor. 


In reference to Dr. Gepfert’s comment, it 
may be noted that Dr. Bonney did not do any 
curettages. He opened the endometrial cavity, 
and he curetted from above with the back of 
the knife. I wonder whether when we open the 


endometrium we are doing much harm to the 
uterus. 
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Posterior colpotomy: an avenue for 


definitive pelvic operations 


SMITH, COLONEL, MCG, USA 


JOHN A. MORRIS, CAPTAIN, MC, USA 


Denver, Colorado 


T HE vaginal approach to pelvic lesions has 
long been accepted as an excellent surgical 
technique. Vaginal hysterectomy has been 
enthusiastically adopted by gynecologists 
and surgeons throughout the world. More 
recently, the culdoscope has been employed 
extensively as a diagnostic tool, and many 
reports attest to the efficacy of the instru- 
ment.’ Many unnecessary exploratory lap- 
arotomies have been avoided as a result. 
Colpotomy, however, has been less enthusi- 
astically accepted by most gynecologists, al- 
though occasional authors**® have inter- 
mittently reported on the technique as a 
means of exploring the pelvic contents, but 
definitive surgical procedures have then 
been reserved for the abdominal route after 
diagnosis. 

Posterior colpotomy with complementary 
surgical procedures has been reported even 
less frequently.’* Critics argue that the 
exposure afforded is inadequate, the opera- 
tion technically difficult, and the approach 
fraught with potential sepsis. 

Recently, the senior author’® reported on 
81 patients subjected to posterior colpotomy 
for diagnosis, and, where possible, definitive 
procedures at Fitzsimons Army Hospital and 
Colorado General Hospital. Of these pa- 
tients, 34 were operated upon at Fitzsimons 
Army Hospital during the 2 year period, 
1955-1957. The favorable results obtained, 
the low incidence of significant complica- 
tions, and further experience with the op- 
erative technique lead us to the present 
report. 


Material 

During the period Jan. 1, 1955, to Dec. 
31, 1958, the pelvic lesions in 100 patients 
were approached surgically through the pos- 
terior colpotomy incision at Fitzsimons Army 
Hospital. Major gynecologic procedures 
were performed on 502 patients during this 
interval of time. Thus, one out of every 5 
patients requiring major gynecologic opera- 
tions was selected for a posterior colpotomy. 
The resident staff, in various stages of their 
training, performed most of these surgical 
procedures. 


Operative technique 


The techniques described by Bradbury," 
Doyle,’? and Daly’ are utilized. With the 
patient under satisfactory anesthesia and in 
the lithotomy position, the vagina is pre- 
pared with hexachlorophene (pHisohex) 
and the bladder emptied. A weighted spec- 
ulum is placed in the vagina and the pos- 
terior lip of the cervix is grasped with a 
toothed tenaculum and traction is main- 
tained in the direction of the symphysis 
pubis. The vaginal mucosa is grasped pos- 
teriorly in the midline, 2 to 3 cm. below the 
cervix, between the insertion of the utero- 
sacral ligaments (Fig. 1). A transverse in- 
cision is made through the vaginal mucosa 
and the mucosa is undermined laterally with 
scissors, separating the mucosa from the 
underlying fascia. The peritoneum is then 
identified and incised (Fig. 2). Bleeding 1s 
usually minimal and easily controlled. Divi- 
sion of the uterosacral ligaments and the 
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Fig. 1. Weighted speculum positioned, posterior 
lip of cervix grasped in midline posteriorly. 


Fig. 2: Vaginal mucosa opened transversely, ex- 


g 1S posing underlying fascia and peritoneum. Peri- 
ivi- toneum grasped with forceps in midline. 
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Fig. 3. Weighted speculum and narrow Dever re- 
tractors positioned within operative site, exposing 
posterior surface of uterus. 


Fig. 4. Right ovary exposed. 
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Fig. 5. Left ovary, tube, and parovarian cyst ex- 
posed. 


Schuchardt perineotomy are rarely neces- 
sary for adequate exposure, but the former 
affords good exposure when needed. Narrow 
Dever retractors are positioned for exposure, 
and the weighted speculum repositioned 
within the cul-de-sac (Fig. 3). Direct visual- 
ization of the pelvic structures is facilitated 
by grasping the suspensory ligaments of the 
ovaries with a Babcock clamp. Fundal pres- 
sure will aid in rotating the uterus pos- 
teriorly. The use of a uterine sound has 
been advocated to effect such retrodisplace- 
ment but has proved unsatisfactory in our 
hands. Grasping the posterior wall of the 
fundus with a toothed ‘instrument should be 
avoided. The ovary can be held with a ring 
forceps or Babcock clamp if necessary. No 
instrumentation of the tubes is necessary for 
exploration for they are readily seen when 
the ovary is brought down into the operative 
field. The Trendelenburg position will usu- 
ally displace the intestines out of the opera- 
tive field, but a gauze pack may be used if 
necessary. Salpingectomy, tubal ligation, 
wedge resection, oophorocystectomy, and 
oophorectomy can then be performed with- 
out difficulty in suitable candidates (Figs. 


4-9). Closure of the colpotomy incision in 
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Fig. 6. Corpus luteum cyst, 5 cm. in diameter, 
exposed. 


one layer with chromic catgut, with or with- 
out Penrose drains, completes the procedure. 
An indwelling Foley catheter is rarely neces- 
sary. A 2 inch vaginal pack for pressure 


Fig. 7. Pomeroy sterilization. Chromic suture lig- 
ature about knuckle of tube held with Babcock 
clamp. Suspensory ligament of ovary similarly 


held. 
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hemostasis is used and removed 8 hours 
later. Anterior colpotomy’® ** and the knee- 
chest position for the posterior approach’® 
were not used in this series. 


Indications 


Posterior colpotomy is indicated for both 
diagnostic and surgical procedures in suita- 
ble candidates. Suitability is a matter of 
judgment and experience, and it is obvious 
that proficiency with the technique broadens 
the indications. Ideally, the exploratory 
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colpotomy replaces the exploratory laparot- 
omy in most gynecologic patients. Many 
indications parallel those reported for culdos- 
copy,” namely, (1) emergency conditions 
which include acute problems requiring dif- 
ferential diagnosis between  extrauterine 
pregnancy and adnexal disease; (2) problem 
cases with chronic symptomatology where 
pelvic disease is suspected but unproved; 
(3) pelvic masses; (4) suspected endocri- 
nopathies, particularly the Stein-Leventhal 
syndrome. Eligibility will also include (1) 


Fig. 8. Ovarian mass, 6 cm. in 
diameter, exposed—a thecoma. 


Fig. 9. Ovarian mass, 6 cm. in 
diameter—a thecoma—removed 
by posterior colpotomy. Tumor 
has been sectioned. 
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sterilization and castration candidates; (2) 
patients with cul-de-sac abscess and hema- 
tomas; (3) young women with essential 
dysmenorrhea suitable for paracervical 
uterine denervation as advocated by Doyle.’® 

A definitive procedure through the colpot- 
omy incision is possible on all accessible 
lesions. However, there are certain definite 
limitations and contraindications. ‘These in- 
clude: (1) inability to deliver successfully 
most adnexal masses greater than 6 cm. 
through the colpotomy incision without rup- 
ture or decompression; (2) a fixed cul-de-sac 


NUMBER OF PATIENTS 
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mass; (3) acute pelvic inflammation; (4) 
acute hemoperitoneum. Nulliparity and pre- 
vious abdominal or vaginal operation rarely 
contraindicates the approach. A tendency 
to perform surgical gymnastics should be 
avoided and laparotomy selected when 
colpotomy exploration reveals extensive 
disease or malignancy. Failed colpotomy as 
with failed forceps should carry no stigmas 
in the surgeon’s mind. Minimal blood loss 
and prolongation of anesthesia accompany 
exploration, closure, and repositioning of 
the patient for laparotomy. 
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AGE OF PATIENTS 


Fig. 10. Age distribution of 100 patients. 
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Analysis of material 


Miscellaneous. The average age of the 
patients in this series was 28. The youngest 
patient was 17, the oldest 53. Almost all 
were within the childbearing period (Fig. 
10). Thirty-six of the patients were nullip- 
aras, 24 were primiparas, and the remain- 
ing 40 were secundigravidas or better. Seven 
patients were Negroes, and the others white. 
A general anesthetic agent, usually Pentothal 
and nitrous oxide, with or without endo- 
tracheal intubation, was used 95 times. 
Spinal anesthesia was used 4 times, and, in 
one instance, a large cul-de-sac hematoma 
was drained 4 days postoperatively under 
trichlorethylene (Trilene) analgesia. Ap- 
proximately one third of all patients had 
had previous major abdominal or gynecologic 
operations. The posterior colpotomy was re- 
peated in 2 patients without undue difficulty, 
morbidity, or complication. The average 
duration of hospitalization was 3.7 days in 
contrast to the usual 7.9 days required for 
major abdominal or gynecologic procedures. 

Preoperative symptoms and findings. More 
than one half of the patients in whom the 
approach was through the cul-de-sac com- 
plained of pain and had a palpable adnexal 
or pelvic mass (Table I). Patients suspected 


Table I. Preoperative symptoms and findings 


Pain 54 
Mass 58 
Infertility 
Dysmenorrhea 
Endocrinopathy 
Other 

Sterilization 

Complementary 

Castration 


of having acute inflammatory disease were 


not selected for colpotomy unless a cul-de- 
sac mass persisted after conservative man- 
agement. Four patients presented a large 
pelvic mass compatible with a pelvic hema- 
toma after panhysterectomy. Approximately 
one fifth of the patients were asymptomatic 
and the posterior colpotomy approach was 
utilized for a Pomeroy type sterilization, 
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castration for carcinoma of the breasts with 
metastasis, and for exploratory purposes 
to complement vaginal plastic repair pro- 
cedures. 

Other presenting symptoms leading to a 
colpotomy were endocrine dysfunction, se- 
vere essential type dysmenorrhea, and, 
rarely, infertility. 

Preoperative diagnosis. Ectopic pregnancy 
was suspected in almost one third of the 
cases, 28 per cent and was confirmed in 9 


Table II. Preoperative diagnoses 


Ectopic pregnancy 

Cyst or mass 

Pelvic inflammatory disease 
Abscess-hematoma 
Endocrinopathy 
Dysmenorrhea, essential 
Sterilization candidate 
Endometriosis 
Miscellaneous* 


*Symptomatic pelvic relaxation, 3; pain, cause undeter- 
mined, 1; breast cancer, 2; postoperative colporrhagia, 1. 


per cent (Table II). Colpocentesis was per- 
formed in 21 of the 28 patients, and in 9 
patients a positive tap was obtained. In 3 
patients, the tap was equivocal, and in the 
remaining 9 patients a negative tap was 
reported. Unfortunately, our results with 
colpocentesis parallel those reported by 
others as 3 of the 9 patients with positive 
taps had no disease and 3 of the 9 with 
negative taps did have an ectopic pregnancy, 
one associated with a significant hemoperi- 
toneum. 

Suspected ectopic pregnancy, a_ pelvic 
adnexal cyst or mass, and pelvic inflamma- 
tory disease comprised the majority of pre- 
operative impressions—63 per cent in this 
series. These primary impressions were con- 
firmed in 53 per cent of the patients. 

Postoperative diagnosis. The most frequent 
findings at colpotomy were ectopic preg- 
nancy, adnexal disease, and a cul-de-sac 
mass or abscess. These comprised 45 per 
cent of the pelvic findings. As expected, 40 
per cent of the patients had essentially 
normal pelves (Table III). This is under- 
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Table III. Postoperative diagnoses 


Ectopic pregnancy 9 

Tubal 7 

Cornual 

Ovarian 
Functional cyst 17 
Ovarian tumor 7 

Dermoid 

Thecoma 

Serous cyst 

Pseudomucinous cyst 
Leiomyoma 2 
Pelvic inflammatory disease 6 
Abscess-hematoma 12 
Stein-Leventhal syndrome 5 
Endometriosis 2 
Normal pelves 40 


Total 1 00 


standable, as 24 per cent of the patients 
were expected to have a normal pelvis and 
were subjected to colpotomy for purposes of 
sterilization, castration, and resection of the 
uterosacral nerve plexus. 

Seven ectopic pregnancies were tubal, and 
6 of these were associated with hemoperi- 
toneum. Two other ectopic pregnancies, one 
ovarian and one cornual, were easily visu- 
alized through the colpotomy incision. 

Discrete adnexal lesions were visualized in 
29 per cent of the patients. Seventeen per 
cent of these were functional ovarian cysts, 
usually corpora lutea. Such cysts, with or 
without pregnancy, and with associated 
menstrual irregularities, were most often 
confused with ectopic pregnancy. A differ- 
ential diagnosis was easily made through 
the cul-de-sac. 

Procedures performed. Posterior colpot- 
omy was successfully: performed 95 times 
and was unsuccessful in 5 instances (Table 
IV). We do not consider the procedure a 
failure when exploration reveals extensive 
disease better handled abdominally. How- 
ever, failure to enter the cul-de-sac or com- 
plete the surgical procedure initiated does 
represent an unsuccessful result. Only one 
failure resulted in a significant complica- 
tion; this is reviewed (Case 5). 

Exploration, in some cases with associated 
vaginal plastic operation, was performed 
upon one quarter of the patients. Salpingec- 
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tomy, oophorocystectomy, oophorectomy, 
and vaginal drainage of cul-de-sac masses 
comprised the majority of definitive pro- 
cedures performed. 

The colpotomy approach was used for 
all sterilizations during this 3 year period, 
except for sterilizations at the time of ce- 
sarean section, as advocated by Allen’® and 
Boysen.'? The Pomeroy technique was uti- 
lized not sooner than 6 weeks post partum. 
In 4 instances, therapeutic abortion was also 
performed, preferably after sterilization so 
as to avoid, at least on theoretical grounds, 
the intrapelvic implantation of viable en- 
dometrial cells. 


Table IV. Operation performed 


Colpotomy successful 95 
Exploratory only 23 
Salpingectomy 21 

Pomeroy 13 
Ectopic 7 
Pelvic inflammatory disease 1 
Oophorocystectomy 14 
Oophorectomy 8 
Drainage 13 
Doyle procedure 4 
Wedge resection 5 
Miscellaneous* 7 
Colpotomy failure 5 
Total 100 


*Associated vaginoplastic, 3; biopsy rectovaginal septum, 
1; enterolysis, 1; salpingoplasty, 1; cervicectomy, 1. 


Paracervical uterine denervation by tran- 
section of the uterosacral ligaments with 
reattachment of these structures after inter- 
position of the peritoneum, as advocated by 
Doyle,'® was performed 5 times, once in as- 
sociation with a Pomeroy operation and a 
hysteropexy. Two additional cases have been 
similarly treated through the abdominal 
route. It is of interest that excellent results 
have been obtained to date with this tech- 
nique which is more easily accomplished 
than a presacral neurectomy.*° 

Various authors, notably Stein and Leven- 
thal," ** have emphasized that exploratory 
laparotomy is rarely necessary when the 
Stein-Leventhal syndrome is suspected. The 
use of pneumogynecography and culdoscopy 
has been advocated for diagnosis, and 
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laparotomy is resorted to for wedge resec- 
tion. Wedge resection of large polycystic 
ovaries in 5 cases was accomplished with 
posterior colpotomy as these large ovaries 
were often dependent, prolapsed in the cul- 
de-sac, and easily approached. 

Complications and limitations. There were 
no deaths attributable to posterior colpotomy 
in this series. Colpotomy was unsuccessful 
in 5 instances and laparotomy was required 
after failure to enter the cul-de-sac in 2 
cases; in the 3 other cases technical diffi- 
culties indicated the abdominal approach, 
and the colpotomy was abandoned. There 
were 5 complications directly attributable to 
the procedure itself, in 3 instances with as- 
sociated morbidity. All 5 cases required 
some degree of extension of hospitalization. 
These complications are reviewed briefly. 


Case reports 

Case 1. Mrs. K. L., a 24-year-old nullipara, 
was admitted with an early incomplete abortion 
with sepsis. Pelvic examination revealed an 8 
to 10 cm. mass in the cul-de-sac. A_ positive 
colpocentesis was obtained. Ectopic pregnancy 
was diagnosed and exploration was done through 
the cul-de-sac. A 10 cm. blood-filled cystic mass 
was identified, apparently a “tubal abortion.” 
The operator elected to remove the mass vag- 
inally. The cystic mass was ruptured and 
could not be removed. Laparotomy was _per- 
formed after closure of the colpotomy incision 
and a left salpingectomy done without difficulty. 
Total operating time was 1 hour, 22 minutes. 
Postoperatively, the patient had 4 days of mor- 
bidity. The colpotomy incision was reopened, 
and 200 c.c. of old blood drained. Staphylococcus 
aureus was cultured. The subsequent postopera- 
tive course was uneventful. 

Case 2. Mrs. W. D., a 27-year-old primipara, 
was admitted with acute abdominal pain. A 
right adnexal mass, 6 cm. in diameter, was 
palpated. Colpocentesis was negative. Ectopic 
pregnancy was diagnosed and the patient 
scheduled for operation. Colpotomy revealed 
considerable hemoperitoneum and a_ ruptured 
ectopic pregnancy replaced most of the right 
tube. Salpingectomy was performed without 
difficulty. The incision was closed without drain- 
age. The immediate postoperative course was 


uneventful. She was discharged 5 days post- 
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operatively and returned 11 days later, febrile, 
with a large cul-de-sac abscess which was 
drained. Escherichia coli was cultured. The sub- 
sequent postoperative course was unremarkable. 

Case 3. Mrs. O. E., a 22-year-old nulligravida, 
was admitted complaining of intermittent lower 
abdominal pain. A 4 cm. firm mass was palpated 
in the right ovary. A dermoid cyst was diagnosed 
and a posterior colpotomy done. A cystic right 
ovary was identified and the preoperative im- 
pression confirmed. The cyst was inadvertently 
ruptured with delivery but oophorocystectomy 
was accomplished without further difficulty. 
The postoperative course was benign. Five days 
later she was admitted to a hospital in Kansas 
with clinical findings suggestive of peritonitis. 
She responded to conservative treatment but 
continued to complain of lower abdominal pain, 
dyspareunia, and irregular and painful menses. 
Two laparotomies were performed by different 
doctors in Kansas with enterolysis of multiple 
abdominal pelvic adhesions as well as a left 
salpingo-oophorectomy and a ventral suspension. 
She continued symptomatic and was readmitted 
to the hospital in October, 1958. Laparotomy 
revealed extensive pelvic adhesions, hydrosalpinx, 
and an atrophic right ovary. A panhysterectomy 
and right salpingo-oophorectomy were performed 
without difficulty. She has remained asympto- 
matic since. 

Case 4. Mrs. A. H., a 40-year-old primipara, 
was admitted with a 6 cm. right adnexal mass. 
Dermoid cyst was diagnosed. Colpotomy was 
performed and a right oophorectomy done for 
the dermoid cyst without difficulty. She was 
discharged 4 days later and then readmitted the 
next week, at which time she was febrile, com- 
plaining of lower abdominal pain. A_ right 
adnexal mass was palpated and was felt to 
represent a retroperitoneal hematoma. The pa- 
tient responded to conservative treatment and 
the mass gradually resolved. 

Case 5. Mrs. M. N., a 37-year-old primipara, 
was admitted complaining of infertility, chronic 
pelvic pain, dysmenorrhea, and dyspareunia. 
Despite the presence of a fixed pelvic mass, 
colpotomy was attempted. The cul-de-sac could 
not be entered and extraperitoneal perforation 
of the rectum resulted. The operator repaired 
the defect and at the insistence of the general 
surgery staff, performed a diverting colostomy. 
Pelvic exploration was deferred. The colostomy 
was subsequently closed and another laparotomy 


performed in October, 1958, which revealed ex- 
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tensive pelvic endometriosis, multiple myomas, 
and adhesions. A panhysterectomy and left 
salpingo-oophorectomy were accomplished and 
the patient has done well since. 


These 5 cases illustrate several of the lim- 
itations and complications associated with 
the surgical technique. As a consequence, 
we believe that (1) this approach is not 
indicated in the presence of adnexal masses 
greater than 6 cm. in diameter; (2) Penrose 
drainage of the cul-de-sac is advisable when 
hemoperitoneum is encountered; (3) a fixed 
pelvic or cul-de-sac mass will usually con- 
traindicate posterior colpotomy as the prob- 
ability of injury to the rectum is enhanced 
(diverting colostomy is probably not neces- 
sary when the rectum is perforated and 
would not be used again under similar cir- 
cumstances); (4) rupture of an ovarian cyst 
is more likely with posterior colpotomy than 
with laparotomy—a definite threat when 
pseudomucinous cystadenoma or cystic tera- 
toma is recognized. It is of interest that 25 
per cent of all ovarian cysts were inadvert- 
ently ruptured when delivered through the 
colpotomy incision. 

In 5 additional cases, definitive procedures 
were performed successfully through the 
cul-de-sac with considerable difficulty. Op- 
erations performed included enterolysis and 
salpingectomy for extensive pelvic inflamma- 
tory disease, cornual resection of an unrup- 
tured ectopic pregnancy, salpingoplasty, and 
catheter decompression with subsequent 
oophorectomy of a 15 cm. pseudomucinous 
cystadenoma. In another instance, successful 
performance of a Pomeroy sterilization in 
a patient with cirrhosis required a Schu- 
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chardt perineotomy and division of the 
uterosacral ligaments for adequate exposure. 
Surgical gymnastics such as these are to be 
avoided and failure of the procedure readily 
admitted before trouble arises. 


Conclusions 


Posterior colpotomy is an excellent surgi- 
cal technique which has not been afforded 
its proper merit in the gynecologic litera- 
ture. Exploratory laparotomies for suspected 
pelvic conditions can be supplanted in most 
instances by the vaginal approach provided 
certain contraindications and _ limitations 
are recognized. While we do not use the 
culdoscope at Fitzsimons Army Hospital, 
recent reports attest to its efficacy as a “valu- 
able diagnostic aid with a low failure rate, 
minimal complications, and no mortality.”® 
We believe posterior colpotomy has the 
added advantage of permitting definitive 
procedures in many cases after diagnosis, 
without considerable repositioning from the 
modified knee-chest positions described. 
However, we agree that the 2 procedures 
should not be considered competitive. Each 
has its place and the method suiting the op- 
erator best should be used whenever possible. 


Summary 


A review of 100 consecutive posterior 
colpotomies performed at Fitzsimons Army 
Hospital from January, 1956, to December, 
1958, has been presented. The surgical tech- 
nique, indications, contraindications, and 
limitations have been outlined. Posterior 
colpotomy has proved a_ useful surgical 
avenue of approach to pelvic lesions. 
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Bloodless technique of cold knife 


conization (ring biopsy) 


JOSEPH W. SCOTT, M.D. 
WILLIAM B. WELCH, M.D. 


THOMAS F. BLAKE, M.D. 
Miami, Florida 


It HAS long been recognized that excessive 
blood loss is a frequent accompaniment of 
adequate cold knife conization (ring biopsy) 
of the cervix, done primarily to confirm a 
preclinical or a preinvasive carcinoma of the 
cervix as suspected by doubtful or positive 
cytology. Many techniques have been de- 
veloped in an attempt to control the blood 
loss. 

In 1815, Lisfranc,’ during the treatment 
of a suspected cervical carcinoma, removed 
a wedge-shaped portion of the cervix for 
diagnosis. He suggested, at that time, that 
the portion of the cervix to be removed ex- 
tend from the vagina to the margin of the 
internal os. Emmett,? in 1874, reported 
Hughier and Marion Sims had also per- 
formed a similar operation for diagnosis of 
cervical carcinoma. In 1916, Sturmdorf* 
described conization followed by inversion 
of flaps of mucosa over the bare areas with 
the use of sutures for hemostasis. In 1928, 
Hyams‘ introduced electroconization for cer- 
vicitis. In 1948, Ayre® developed a special 
knife in order to obtain a more complete 
ring- or cone-shaped specimen with greater 
ease. In 1949, Gusberg* produced the en- 
docervical coning biopsy curette which was 
probably the first of the specialized instru- 
ments for cold conization of the cervix. Since 
then there have been many articles’? pub- 


Presented in movie form before The 
Pan American Cytology Congress, 
Miami, Florida, April, 1957. 


lished showing specialized instruments which 
were designed to control hemorrhage and 
facilitate the operation. In 1951, at a seminar 
on ring biopsy at The Cancer Institute in 
Miami, it was suggested that the blood loss 
could be decreased by injection of the cervix 
with Novocain and Adrenalin prior to the 
operation. Ring biopsy is usually considered 
a minor surgical procedure. However, a 
study by Boyd'® of the morbidity and com- 
plications of 80 cases of Sturmdorf’s coniza- 
tion reveals a 43.4 per cent complication 


rate (Table I). 


Table I. Complications in 80 cases of 
Sturmdorf’s conization 


Febrile response (over 99.6° F.) 

Without other complications 18 

With other complications 10 
Bleeding requiring repacking 7 
Bleeding requiring repacking 

and resuturing 5 
Bleeding requiring hysterectomy* 1 
Accidents during operation l 
Marked infection of the uterus l 
Interference with pregnancy 2 


*The patient who required hysterectomy was hospi- 
talized 38 days and was given transfusions totaling 5,000 ml. 


of blood. 


Cold knife conization is a prime diagnostic 
method and is considered necessary in the 
accurate diagnosis of early preclinical car- 
cinoma. Four quadrant biopsies have 
proved difficult to interpret or misleading in 


Vol 
Nu 
H 
nl 
w 
T 
tr 
pl 
dc 
0) 
ne 
st 
Cl 
th 
n 
V1 
oO 
T 
ti 
ti 
te 
bi 
6 
n 
b 
t! 
e 
e 
| 
¢ 
62 


ostic 
the 

car- 
have 
rg in 


Volume 79 
Number | 


45.5 per cent of 110 cases as reported by 
Harris and Peterson." 


Technique 


An improved simplified bloodless tech- 
nique* of ring biopsy has been developed in 
which the average blood loss can be de- 
creased from 200 ml. to less than 5 ml. 
This method is so simple, easy, and safe 
that it can be, and has been, used in all 
trimesters of pregnancy, without a single 
pregnancy loss. The procedure is ordinarily 
done in the hospital under Pentothal-Nitrous 
oxide anesthesia. Lugol’s solution for a 
Schiller test is applied to the cervix and the 
vagina to delineate properly the margin of 
nonstaining, abnormal tissue to be removed 
(Fig. 1). If the entire portio of the cervix 
stains well, as it does in a few cases of car- 
cinoma, then at least all tissue 1.5 cm. from 
the squamocolumnar junction should be re- 
moved for biopsy. The cervix is brought into 
view with 2 tenacula, placed at 3 and 9 
o'clock. Great care is used not to disturb the 
epithelium at the squamocolumnar junction. 
The key to this technique lies in the produc- 
tion of an intracervical tourniquet by injec- 
tion into the cervical stroma of sterile saline 
to which 3 drops of Adrenalin per ounce has 
been added (Figs. 2 and 3). The injection 
is made far away from the squamocolumnar 
junction, actually around the circumference 
of the cervix close to the vaginal fornix at 
6 or 8 points. Enough solution (50 to 200 
ml.) is injected to produce ballooning and 
blanching of the entire cervix (Fig. 3). If 
enough solution is not injected to produce 
this blanching and ballooning effect, the 
entire technique will be a failure. It is of 
extreme importance that the injection be 
made within the cervical stroma, not sub- 
mucosally (inset, Fig. 2). This requires great 
force, necessitating the use of a control 
syringe with finger rings and a 2 inch, 20 
gauge needle bent to a 45 degree angle (Fig. 
2). Following the injection, a cone of tissue 


*This technique was developed by us in 1951; sub- 
sequently, we have discovered that a similar technique with- 
out cauterization has been used by Cary Hiett!? of Fort 
Worth, Texas, and J. M. Singleton™ of Kansas City, Mo. 
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t 


Unstained 
area 


Fig. 1. Cervix stained with Lugol solution before 
injection. 


is removed, including a portion well beyond 
the nonstaining area plus at least two thirds 
of the cervical canal (Fig. 4). A No. 11 Bard- 
Parker blade with an angled handle can be 
used. It is extremely important that the knife 
point extend to the endocervical canal but 
not through to the opposite side, in order to 
prevent undercutting, which can lead to 
troublesome bleeding. If the injection is 
properly made, the biopsy site will show no 
bleeding. The entire raw area is then coagu- 
lated with a Bovie unit for subsequent hemo- 
stasis. If the coagulation is not done within 
15 minutes, the area usually bleeds profusely. 
The entire blood loss, if the injection tech- 
nique has been properly followed, is not 
more than 5 ml., and an entirely dry field 
should be obtained. Following the coniza- 
tion, if the patient is not pregnant, the cer- 
vix is dilated and a routine fractional curet- 
tage is done. Then, a pledget of Oxycel 
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Fig. 2. Ballooning and blanching ef- 
fect and sites of injection. 
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Fig. 3. Injection completed. Inset 
shows cone of cervix to be removed. 
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Fig. 4. Line of incision and orienting suture at 12 o’clock. 


cotton is placed against the cervix with pres- 
sure for a moment or two and allowed to 
remain. No packs or sutures are required. 


Complications and morbidity 


All 88 patients in our series returned home 
within 48 hours following operation unless 
definitive therapy was contemplated on the 
same hospital admission. None was rehospi- 
talized for complications (Table IT). 


Table II 
Postoperative hemorrhage* (9.7 per cent) 9 
Cystitis I 
Acute perisalpingitis+ 
Pyelonephritis, parametritis, 

and ovarian abscess l 


*Hemorrhage occurred on the second to the twenty- 
fourth postoperative day; this was controlled either in the 
office or in the emergency room at the hospital by recau- 
terization and the placing of Oxycel against the cervix. 
+This was discovered at the time of follow-up opera- 
tion for an early invasive carcinoma. 


These patients are discharged on the first 
or second postoperative day and instructed 
to use an ointment composed of allantoin 
and sulfanilamide (Allantomide Vaginal 
Cream) nightly to minimize secondary 
slough. Unless the uterus is removed for 
definitive therapy later, the cervix is periodi- 
cally dilated to prevent cervical stenosis. 

Of these 88 patients, 2 have had 2 preg- 
nancies without prolonged labor or other 
difficulties attributable to the conization. 
Two had cesarean hysterectomy for defini- 
tive therapy, and one had cesarean section 
for cephalopelvic disproportion. 


Summary 


A bloodless technique of cold knife coni- 
zation to confirm preclinical or preinvasive 
carcinoma of the cervix is presented. 

An intracervical tourniquet is produced 
by injection of the cervical stroma with 
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saline Adrenalin solution followed by coagu- 
lation of the coned area. 


Eighty-eight cases are reported with 9,7 
per cent minor postoperative hemorrhage 
and 2.9 per cent postoperative infection. 


REFERENCES 


Lisfranc, J.: Gaz. méd., Paris 2: 385, 1815. 
Emmett, Thomas: Am. J. Obst. 7: 442, 1874. 
Sturmdorf, A.: Surg. Gynec. & Obst. 22: 93, 
1916. 

Hyams, M. N.: New York J. Med. 28: 646, 
1928. 

Ayre, J. E.: J. A. M. A. 138: 11, 1948. 
Gusberg, S. B.: Am. J. Osst. & Gynec. 57: 
752, 1949. 

Spencer, F. C.: Am. J. Osst. & Gynec. 70: 
447, 1955. 


Seiger, N. W.: Obst. & Gynec. 12: 294, 1958, 
Seiger, N. W.: Obst. & Gynec. 9: 361, 1957, 
Boyd, J. R.: Am. J. Osst. & Gynec. 75: 983 
1958. 

Harris, J. H., and Peterson, P.: Am. J. Ossr, 
& Gynec. 70: 1092, 1955. 

Hiett, Cary: Personal communication, 1958, 
Singleton, J. M.: Personal communication, 
1957. 


701 Dupont Building 
Miami, Florida 


8. j 
1. 9. 
2. 10. 
3. 
tt. 

4. 
13. q 
6. 

4 

at 

al 

il 

n 

ti 

h 

a C 

I 

S 


1960 


rynec, 


Construction of a functional vagina 


A new surgical approach in congenital absence of the vagina 


HAROLD T. SARGIS, M.D. 
BURDETT WYLIE, M.D. 
W.S&. THOMAY, M.D. 
HARJIWAN KALANI, M.D. 
Lakewood, Ohio 


CONGENITAL absence of the vagina for- 
tunately is a rare anomaly, with consider- 
able variation in incidence in different parts 
of the world. The rarity of the condition is 
inversely proportional to the variety of 
measures attempted for its repair. Most of 
the surgical methods'-** previously used en- 
tail construction of a canal in the rectovesi- 
cal space, where the normal vagina should 
have developed, and then providing this 
canal with a lining of a suitable material 
obtained from another part of the body. 

The purpose of this communication is to 
present a new approach that simulates the 
normal embryologic development and to de- 
scribe its application in 4 cases. It is also 
suggested that the term “artificial vagina” 
should be replaced by “functional vagina” 
in describing the operation for congenital 
absence. 

The procedure, which consists of a pre- 
liminary abdominal stage followed by a 
perineal operation, aims to accomplish the 
following objectives: (1) establishment of a 
fixation point for the superior support of the 
future vagina, and (2) establishment of ade- 
quate space for the formation of the new 
vaginal canal in a longitudinal plane. 


Embryologic development 


A short review of the formation of the 
female genitals in the embryo is apropos as 
orientation for the principles of the surgical 


From Lakewood Hospital. 
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procedure. The Miillerian (paramesoneph- 
ric) duct (the primordial structures from 
which uterus, tubes, and vagina arise) first 
appears during the latter part of the second 
month close beside the mesonephric (Wolf- 
fian) ducis. The Miillerian ducts arise inde- 
pendently by a process of infolding and sub- 
sequent closing off of a groove in the 
celomic mesothelium parallel to the meso- 
nephric duct. The distal ends of these ducts 
fuse together and form a Miillerian tubercle 
which is projected into the lumen of the 
urogenital sinus. Later, this tubercle opens 
up to establish the vaginal orifice marked by 
the hymen. The originally deep and narrow 
urogenital sinus becomes wider and shal- 
lower to form the so-called vestibule. This 
change brings the vaginal orifice into its 
definitive position, much nearer the surface 
than it was in earlier stages. The uterus, 
cervix, and upper part of the vagina are 
formed from the fused caudal ends of the 
Miillerian ducts. The part of the Miillerian 
duct between the uterus and the ovary on 
each side forms the uterine tubes. 


Clinical findings 


Our 4 cases presented practically identi- 
cal clinical features with respect to history, 
physical development, and genital abnor- 
malities coinciding with absence of the va- 
gina. Patients’ ages ranged from 17 to 28 
years. All had the same presenting com- 
plaint, i.e., absence of menstruation. Find- 
ings in Case | were typical for all 4 patients. 


| 
hage 
n. 
| 
1958, 
1957, 
983, 
| 
BST. 
1958. 
ition, 
| 
| 
if 
4 
| 
| 
| 
4 


68 Sargis et al. 


Case 1. Appearance and configuration of the 
17-year-old girl were definitely feminine. Breasts 
were well developed, pubic hair was present 
with feminine distribution, and mons pubis and 
vulva appeared normal. All secondary female 
sexual characteristics were fully developed. Be- 
tween the labia minora, the urethral opening was 
in its proper location, but immediately posterior 
to the urethra there was a tiny portion of mu- 
cous membrane, about 1 cm. in diameter, with- 
out any orifice. Rectal examination revealed 
absence of the vagina. Both ovaries were normal 
in size and consistency and could be palpated 
easily. Movement of the finger within the rectum 
toward the potential vaginal space revealed that 
there was very little tissue between this site and 
the peritoneal reflection internally. 


All 4 patients were anxious for surgical 
correction of the anomaly, which caused 
them considerable emotional anxiety. They 
all wanted to rid themselves of “feeling like 
a freak,’ but were fearful that any surgical 
device would be “artificial.” All the patients 
were extremely sensitive about the anomaly 
and the emotional distress it caused, and did 


not wish to discuss it with anyone. Normal 
sexual urges and desire for marriage were 
strong even though the patients realized that 


 -VESICO RECTAL 
PERITONEAL REFLECTION 
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childbearing would be impossible. Two pa- 
tients were actually engaged to be married 
at the time of consultation. They wanted re. 
assurance that a sexually satisfactory mar- 
riage would be possible before revealing the 
details about the anomaly to their prospec- 
tive husbands. 

The prospect of a normal sexual life, plus 
the gratifying emotional reassurance result- 
ing from acquisition of an organ that was 
missing congenitally are sufficient indica- 
tions for construction of a functional vagina 
and avoidance of the term “artificial” with 
its connotation of abnormality. 


Surgical findings and technique 


The first stage consists of laparotomy to 
visualize the anatomy and evaluate the de- 
velopment or underdevelopment of the 
paired embryologic Miillerian duct rem- 
nants and to determine the space between 
the perineum and pelvic peritoneal cavity 
(Fig. 1). Then the abnormalities are cor- 
rected by mimicking, as nearly as possible, 
the normal embryologic development, as a 
basis for later construction of the new 
vagina. 


INSUFFICIENT SPACE WITHOUT 
it STAGE OPERATION 


FOR CONSTRUCTION OF 
FUNCTIONAL VAGINA 


Fig. 1. Usually there is a relative lack of depth between vesicorectal peritoneal reflection and 


external surface. 
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RECTUM 


Fig. 2. Usual appearance of pelvic cavity and 
line of incision to mobilize bladder. 


With the patient in the lithotomy posi- 
tion, a Pfannenstiel incision is made in the 
abdomen. The two Miillerian remnants are 
identified on each side. These course sepa- 
rately, inferiorly, anteriorly, and medially 
toward the normal position of the cervix to 
a retroperitoneal space in the inferior por- 
tion of the rectovesical peritoneal reflection 
between the bladder and the rectum. Each 
uterosacral ligament is visualized distinctly 
running superiorly, medially, and anteriorly 
fixing its distal ends to this site. Each 
Miillerian remnant is approximately 1.6 cm. 
in diameter and becomes increasingly nar- 
rower as it extends inferiorly (Fig. 2). 
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MEDIAL PERITONEAL SURFACE 
BEFORE DEPERITONEALIZING 
AND UNITING 


INITIAL PERITONEAL INCISION 
BEFORE MOBILIZING BLADDER 
SUPERO ANTERIORLY 


SACRO-UTERINE LIGAMENT 


With the finger of an assistant pressing 
against the normal site of the vaginal orifice 
and the examining finger of the operator at 
the inferior peritoneal reflection, space be- 
tween the external surface and the inferior 
peritoneal reflection (about 1 to 2 cm.) is 
easily determined. The transverse incision 
in the peritoneum is then made just anterior 
to the inferior pole of the area where the 
Miillerian remnants unite. This is opened 
transversely for approximately 4 to 3 cm. 
The urinary bladder is then mobilized su- 
periorly and anteriorly, thus leaving the en- 
dopelvic fascia exposed. The medial portion 
of each Miillerian remnant is then deperi- 


SUTURED PERITONEAL INCISION 
AFTER MOBILIZING BLADDER 
SUPERO ANTERIORLY 


SUTURED MEDIAL BORDERS OF 
MULLERIAN REMNANTS AFTER 
DEPERITONEALIZING TO SIMULATE 
WHAT EMBRYOLOGICAL 
DEVELOPMENT FAILED TO DO 


Fig. 3. Suture line after the urinary bladder is 
mobilized and the Miillerian remnants united. 
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‘SUTURED 
MULLERIAN REMNANTS 


FIXATION POINT FOR 
NEWLY CONSTRUCTED 
FUNCTIONAL VAGINA 


ELEVATED 
PERITONEAL REFLECTION 


RECTUM 
ANUS 
PERINEAL BODY 
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FALLOPIAN TUBE 
OVARY 

ROUND LIGAMENT 
URINARY BLADDER 


SYMPHYSIS _ 
a! INFERIOR POLE OF ELEVATED 
- URINARY BLADDER PRESENTING 
MORE ADEQUATE SPACE IN 
ENDOPELVIC FASCIA 
URETHRA 


PLUG IN DISSECTED CAVITY 
WITH SPLIT. THICKNESS SKIN GRAFT 


LABIUM MAJUS 
LABIUM MINUS 


Fig. 4. Note increased space for ‘a dissected vaginal cavity and superior fixation point (illus- 


trated with vaginal plug in place). 


tonized, as well as the anterior junction of 
the uterosacral ligaments. The Miillerian 
remnants are then sutured together, thus 
forming a small bridge in a superior plane 
where they should have been united by na- 
ture (Fig. 3). The peritoneal reflection of 
the urinary bladder is then sutured over this 
superior aspect of the united Miillerian rem- 
nants, thus fixing the bladder in a more an- 
terior position. This gives adequate room for 
the formation of a vaginal canal at a second 
stage. The abdomen is closed in the usual 
manner. 

This preliminary procedure establishes a 
fixation point of support for the future va- 
gina, as well as adequate space. 

The second stage is performed about 
6 weeks after the abdominal operation, 
through a perineal approach. Split-thickness 
skin grafts are used to line the vaginal canal 
according to previously established tech- 
niques. Rectal examination before the peri- 
neal procedure reveals a high suspension of 
the remnants of the Miillerian ducts, easily 
palpable, approximately 6 to 7 cm. above 
the site in which the vagina is to be made. 
Labia major and minor are normal and a 
fossa navicularis is present. A small area of 


mucous membrane, of hourglass contour, 
circumscribes the orifice of the urethra and 
extends downward to the point where the 
vagina normally opens externally. 

The patient is prepared, draped, and 
catheterized with a Foley catheter which is 
left in place. The left thigh is prepared and 
draped as a donor site for the skin graft. 
The graft, 0.012 inch thick, 8 inches long, 
and 3 inches wide, is removed with the 
dermatome. The skin is placed around a 
prosthesis form specially prepared with a 
coating of -sulfur-free polyethylene plastic. 
The skin is wrapped with the outside next to 
the form; edges are overlapped and smoothed 
over each other. The skin adheres closely to 
this form and does not need to be sutured. 
The skin-covered prosthesis is covered with 
gauze and kept moist until it is inserted. 

After the donor site is dressed, the patient 
is placed in the lithotomy position. The 
labia are retracted and sutured laterally for 
exposure. A half-moon incision is made, par- 
tially circumcising the lower half of the 
small mucous tag situated just beneath the 
orifice of the urethra and anterosuperior to 


the medial borders of the fossa navicularis. 


This incision is then extended for ap- 
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proximately 2 cm. and deepened slightly 
until the smooth, white endopelvic fascia 
is exposed. At this point, digital dis- 
section is carried out in a lateral plane pos- 
terior to the bladder and anterior to the 
rectum, superiorly toward the previously 
united Miillerian remnants and anterior to 
the perineal body. The bulbocavernosus is 
lateral, deep transverse perineal muscles are 
posterior, and the levator ani are posterior 
and lateral to this plane of dissection. One 
finger is placed in the rectum for guidance 
and dissection is accomplished with a mini- 
mum of bleeding. Upon the completion of 
the dissection superiorly for approximately 
7 cm., the area is exposed with retractors. 
Bleeding points are controlled. A small bulge 
can be seen at the superior pole where the 
bladder has been superimposed on the Miil- 
lerian remnants by the preliminary proce- 
dure. Course of the lateral dissection is 
guided by the levator ani muscles. After 
completion of the dissection, a midline episi- 
otomy is done to enlarge the orifice for re- 
ception of the prosthesis form with the skin 
graft in the prepared site, without risk of 
wrinkling of the graft during the insertion 
(Fig. 4). The episiotomy site is then sutured 
snugly to hold the vaginal plug in place. A 
Foley catheter is left for drainage. 


Postoperative course 


Patients were confined to bed for 7 to 8 
days. After 10 days, following removal of 
the Foley catheter, the vaginal plug was re- 
moved, at which time about 90 per cent 
healing of the skin graft had occurred. Be- 
cause the first 3 patients had some purulent 
discharge, the fourth patient was instructed 
to use Gantrisin vaginal cream, which proved 
effective in minimizing this troublesome 
symptom. Patients received instructions for 
removal and reinsertion of the polyethylene 
plastic vaginal plug, for the maintenance of 
dilatation and prevention of primary con- 
striction. 

Patients were discharged from the hos- 
pital, 19, 12, 22, and 15 days after admission, 
respectively. All were in satisfactory con- 
dition. 
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Results 


All the patients expressed satisfaction with 
the results of the procedure. They are reas- 
sured and relieved of much of their emo- 
tional anxiety. Examination of the last 
unmarried patient revealed a vagina that 
appeared completely normal. In resiliency, 
“feel,” depth, capacity, and physical ap- 
pearance, it 7s a normal vagina. The 3 mar- 
ried, patients report that they carry on a 
satisfactory sexual life with normal orgasm 
and a feeling of pleasure during intercourse. 

Subsequent examination of multiple vagi- 
nal smears as stained by the Papanicolaou 
technique does not reveal conclusive evi- 
dence that the vaginal transplants are un- 
dergoing cyclical changes. 

Congenital absence of the vagina is a dis- 
tinct entity which should not be confused 
with atresia of the vagina. In the latter, 
there is partial development of the vagina 
which remains in a laminary cordlike state. 
Treatment for such cases has been de- 
scribed’® but the condition should have been 
termed “atresia” and not “absence of the 
vagina.” 


Summary 

After a short review of the embryologic 
development of the Miillerian ducts, a two- 
stage surgical technique is described which 
aims to simulate, in the preliminary abdomi- 
nal phase, the anatomic conditions of nor- 
mal development. The abdominal procedure 
establishes a fixation point for support of 
the new vagina and establishes adequate 
space for construction of the vagina within 
the endopelvic fascia. At the second perineal 
procedure, a new vagina is constructed by 
means of a skin graft taken from the thigh, 
according to current techniques. 

This operation has been used successfully 
in 4 young women with congenital absence 
of the vagina who had normal ovaries and 
secondary female characteristics. Three of 
the patients are married and experience 
satisfactory sexual relations. Relief of emo- 
tional disturbances related to the anomaly 
has been striking in all 4 patients. 


In describing the operation for correction 
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of the absence of the vagina, it is suggested 
that the term “construction of a functional 


vagina” be used to avoid the term “arti- 
ficial” with its connotation of abnormality. 
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Report of 140 patients with 152 cysts 


PHILIP JACOBSON, M.D. 


Petersburg, Virginia 


FouR objections to the excision operation 
of vulvovaginal (Bartholin) cysts are: (1) 
the perineum is deprived of an important 
secretion; (2) the recurrence rate is too 
high; (3) hemorrhage, hematoma forma- 
tion, and damage to surrounding struc- 
tures can be serious complications; and (4) 
the operation is not feasible when the cyst 
has ruptured through or under the skin. 
Despite warnings in many texts, the gen- 
eral tendency is to regard the excision of 
a vulvovaginal cyst as a routine, minor pro- 
cedure, and little consideration is given to 
the limitations, dangers, and poor results 
that occur so frequently. In 1950, I ad- 
vanced the simple operation of marsupializa- 
tion with construction of a new mucocutane- 
ous junction as a means of eliminating these 
objections. This operation is not difficult 
and it can be done under almost any con- 
ditions, including those peculiar to the ter- 
minal months of pregnancy. 


Surgical pathology 


The diagnosis of a vulvovaginal cyst usu- 
ally is obvious although a tumor may imi- 
tate a cyst. As the cyst grows or is infected, 
it becomes uncomfortable, reduces the in- 
clination for coitus, and may interfere with 
walking and sitting. 

How much or what part of the duct is 
involved in any given case cannot be esti- 
mated. All of the duct is not always in- 
cluded and it may be that asymmetrical 
distention may account for differences in 
the presentation of the cyst on the labia. 
When all of the duct is not involved, the 
remnant may be a source of recurrence even 
if it has been ligated. This misfortune can- 
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not be rare because, of the 140 patients, 
22 had one or more recurrences. One pa- 
tient had had 13 previous operations. Ten 
of these were for drainage and the other 3 
were attempts at total excision; but she 
still had a cyst. 

As the distention and infection continue, 
the wall becomes thick and friable and the 
surrounding tissues are swollen and edem- 
atous. Dissection of a cyst wall under these 
conditions is almost impossible, and, if the 
operator persists and enters the corpus cav- 
ernosa, hemorrhage from this vascular 
structure can indeed be severe and hard to 
control. The wall, difficult enough to iden- 
tify in this state, then is lost in a flood of 
blood and may be another source of recur- 
rence. 

If the distention and infection are not 
released, the cyst may rupture beneath or 
through the skin. In either event, immedi- 
ate operation is imperative. The former in- 
cites a cellulitis that follows the subcutane- 
ous fascia over the abdomen and down the 
thigh; and, in the latter event, there should 
be as little delay as possible while the cyst 
is still large enough to work with and be- 
fore its wall has retracted. 

If an attempt to excise a cyst has failed, 
then scarring and the loss of anatomical 
landmarks render succeeding operations 
much more difficult. The rigidity and den- 
sity of the structures reduce the diameter to 
which the cyst can expand before it becomes 
uncomfortable again. Thus, the problem of 
disposing of the cyst is compounded by 
these new factors which increase with each 
operation regardless of its nature. 

The contents of the cysts vary from a 
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Fig. 1. A typical cyst. The length and position of 
the incision close to the base of the hymenal ring 
is shown by the dotted line. 


mucoid, opalescent fluid to a dense, mal- 
odorous, purulent material. The variety of 
organisms which were found and the fact 
that over one fourth of the cysts contained 
uninfected fluid were indications that in- 
fection did not cause the disease but was 
due to secondary invaders. Four of the cysts 
were filled with blood clots. The source of 
the bleeding could not be discovered, but 
the cysts were treated in the same manner 
as all the others. 


Technique of marsupialization 


The objectives of marsupialization are to 
construct a new mucocutaneous junction 
between the wall of the cyst and the skin 
of the labia and to place it in approximately 
the normal position so the secretion will be 
released on the vulva. The same operation 
with suitable variations is done regardless 
of whether the cyst is infected, ruptured, or 
recurrent. 

A curved incision is made through the 
labial skin about 0.5 cm. laterally and par- 
allel to the base of the hymen along the 
whole length of that structure (Fig. 1). 
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Fig. 2. Dissection between the cyst and the skin 
has been carried far enough to permit the incision 
into the cyst wall to be almost as long as that in 
the overlying skin. 


It should be deep enough to enter the are- 
olar tissue between the cyst and the skin. 
Following this line of cleavage, the whole 
dome of the cyst is exposed (Fig. 2), an 
incision made into it, and the cyst wall 
grasped at once before it has a chance to 
retract. The cyst is then opened completely 
and the circumference of the incision held 
with Allis clamps (Fig. 3) 

The cyst is then irrigated with warm 
saline solution (Fig. 4). This step is es- 
pecially important for it clarifies the cyst 
wall, particularly of recurrent cysts, and 
washes away all infected debris. Sometimes 
one or more constrictions separate the cys’ 
into segments. These constrictions must be 
divided so that when the cyst resumes the 
contours of a duct it will be uniform in di- 
ameter. The epithelium of the cyst wall 1s 
then sutured accurately to the epithelium 
of the labia. The needle must skip the areo- 


lar tissue and pick up only the cyst wall 
and skin (Fig. 5). Fine catgut on Atraumatic 
needles is superior to nonabsorbable sutures. 
The aperture should be as large as it can 
be made—if possible, large enough to ad- 
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mit 2 fingers—and, upon release of the 
clamps, it should disappear under the labia 
(Fig. 6). 

If the cyst has ruptured either through 
or under the skin, the problem of identify- 
ing the cyst wall is encountered. A large in- 
cision is necessary for drainage of the sur- 
rounding infection, and it should be in the 
same place as if the cyst were intact. Usu- 
ally the rent in the cyst wall is small but, 
if it cannot be found, the collapsed cyst can 
be located by palpation, and an opening 
made into it. Then after irrigation and ex- 
posure of the cavity, the operation should 
proceed as if the cyst had not ruptured. 
Additional measures may be required, de- 
pending on the spread of the infection. Su- 
turing in the presence of this infection does 
no harm and the sutures will hold until the 
infection subsides. 

A recurrent cyst presents different prob- 
lems. It is better to wait until the cyst has 
reached its maximum size before operation 
is undertaken, although severe pain may 
force intervention while it is still small. The 
scarring and rigidity of the tissues prevent 
proper exposure of the dome; hence it usu- 
ally is necessary to plunge the scalpel di- 


Fig. 3. The cavity is irrigated with warm saline 
to remove debris, mucus, and purulent material 
and to clarify the cyst wall. 
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rectly into the cyst and at once search for 
the lining. Since the epithelium of the cyst 
wall and labia are fixed, mobilization of one 
or the other is required. Usually the skin 
can be undermined more easily, and, after 
irrigation and exploration of the cyst in 
search of pockets, the suturing must be 
done with great care to insure apposition 
of the epithelium. Retraction of the cyst 
wall is much less a problem than the cover- 
ing of the circular raw surface between the 
cyst and the skin. This procedure was car- 
ried out in the patient who had had 13 
previous operations and the result is shown 
in Fig. 7. In this case, the skin was drawn 
into the cyst and held there with sutures. 
The majority of patients are ambulant 
and leave the hospital the day after opera- 
tion. Postoperative care is done at home. It 
consists merely of keeping the area clean by 
immersion twice a day in the bathtub. Dila- 
tations are unnecessary and the aperture 
will shrink to half its former size within a 
week. After 4 weeks, it will hardly admit 
the end of an artery forceps (Fig. 8). 
Antibiotics are of no value once the block- 
ade of the duct has begun. Moreover, they 
are powerless to prevent recurrence, since 


Fig. 4. Bleeders in the skin have been tied and 
suturing with fine catgut on Atraumatic needles 
started. Allis clamps hold the cyst wall to the skin 
but the needle must pick up each layer separately 
so as to skip the intervening areolar space. 
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Fig. 5. Suturing has been completed. Tagging of 
the sutures is not necessary but was done in this 
case for illustrative purposes. 


Fig. 6. The operation has been completed and 
the aperture is disappearing under the labia. This 
aperture was completely covered by the labia, 
thus insuring the release of the secretion of the 
gland on the vulva. 
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the return of the disease depends upon fac- 
tors which have nothing to do with infec- 
tion. However, antibiotics are useful after 
the operation to hasten the reduction of 
the inflammatory reaction and thus shorten 
the period of disability. 

Exception has been taken to the length of 
the incision,”* the omission of drains, the 
exposure of the dome, and the use of ab- 
sorbable sutures.* When the cyst is opened, 
it is easy to see why incision and drainage 
are inadequate and recurrence after excision 
is so frequent. The wall retracts immedi- 
ately and sometimes almost disappears. This 
retraction is a factor to be reckoned with 
and is one of the reasons why Davies® had 
difficulty maintaining a stoma even with 
continuous drainage for several weeks. As 
the inflammation subsided, the cyst wall 
withdrew farther and farther from the skin 
permitting union across the opening. Mo- 
bility of both the cyst wall and skin en- 
courages accurate apposition and allows re- 
traction of the cyst to pull the labial epithe- 
lium along with it. The incision into the 
cyst should traverse its whole diameter, and 
the skin incision is a trifle longer. Shrink- 
age is so rapid and complete that, regard- 
less of the length of either incision, only a 
small meatus remains. Silk or cotton su- 
tures certainly are undesirable in an infected 
area. Drains may stimulate adhesions be- 
tween the surfaces of the cyst wall and thus 
defeat the purpose of the operation. 


Results 


This series consists of 140 patients who 
had 152 cysts. Twelve women had bilateral 
cysts, but only 4 had both cysts simultane- 
ously. In the other 8, 4 months to 5 years 
intervened before the appearance of the 
second cyst. As might be expected, the largest 
number of cysts occurred during the period 
of greatest sexual activity. The youngest pa- 
tient was 16 years of age and the oldest 69. 
Only 6 were beyond the age of 50. Race and 
gravidity were of little moment. Twenty- 
two patients had recurrences from former 
operations, but, except in a few, there was 
nothing to indicate the nature of that pro- 
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cedure. The recurrences from this series are 
not included. 

One hundred and eight cysts contained 
purulent material; in 40 the fluid was not 
infected; 4 were filled with blood. Three 
simple cysts developed during the terminal 
months of pregnancy. Two were discovered 
during delivery and operation was done im- 
mediately after the placenta was delivered 
and the episiotomy repaired. The third cyst 
ruptured under the skin about a week be- 
fore term. Marsupialization was done as an 
emergency procedure and did not affect the 
delivery or convalescence. 

There were 4 recurrences. The operators 
of 3 believed their dissection was inadequate 
and the apertures were too small. No reason 
was offered for the fourth recurrence. Bleed- 
ing from small arteries in the skin incision 
happened only once. Since the hemorrhage 
was on the surface, it was easily controlled 
and did not form a hematoma. 

The results were excellent in all cases, 
including 3 of the recurrences in which 
marsupialization was repeated. There were 
no sequelae of any kind and the apertures 
were entirely adequate. Infection disap- 
peared rapidly and did not persist in a 
single instance. Scarring was minimal. In 
fact, in many patients, after an interval of 
years, the aperture was almost as difficult 
to find as the original. 


Comment 


Little is found in the literature to indi- 
cate the impairments that frequently fol- 
low: the conventional excision operation. To- 
day there is an increasing awareness of and 
concern for the total effect of treatment on 
the patient rather than consideration of the 
surgical result alone. The possible psycho- 
logical effects of operation and particularly 
Operation upon the genitals should be of 
importance equal to that of the pathologic, 
endocrinologic, or surgical aspects of an 
illness. 

The loss of one vulvovaginal gland may 
be of no consequence to the majority of 
patients, but there are instances where just 
the absence of one half the lubricating fluid 
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Fig. 7. This patient had had 13 operations in 3 
years. Three were attempts at excision and the 
remaining 10 were incision and drainage. Mar- 
supialization was accomplished by mobilizing the 
skin and attaching it with fine sutures to the 
lining of the cyst which, at the time, was com- 
paratively small and tightly distended ‘with puru- 
lent fluid. This photograph was made 8 years 
after operation. 


Fig. 8. The completed operation 2 months later. 
The aperture is in the center between and medial 
to the fingers. Note that the retraction of the 
cyst wall has pulled the labial mucous membrane 
into the duct. This aperture, which was so large 
when the operation was completed now will admit 
only the end of an artery forceps. 
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has precipitated dissension and discord. How 
often tender, irritating scars follow excision 
is not known, but Novak*® has commented 
that they can be quite annoying in this 
sensitive region. 

Bilateral cysts were removed at different 
times from each of 2 patients. The loss of 
one gland was not noticed, but the absence 
of secretion during coitus after the second 
was excised compelled these women to re- 
sort to artificial lubricants which were 
neither aesthetic nor satisfactory. In addi- 
tion, the quantity of mucus descending from 
the vagina was inadequate, and dryness and 
itching of the vulva was extremely ag- 
gravating. 

There are no statistics regarding the rate 
of recurrence,, the incidence of hemorrhage, 
or the number of lesser sequelae arising 
from the excision of vulvovaginal cysts. 
This series of cases demonstrates that mar- 
supialization offers a simple and _ reliable 
means for curing this lesion without any of 
these risks. It has the additional advantages 
of restoring the normal function of the 
gland, reducing the period of disability, and 
shortening the hospital stay to half the cus- 
tomary time. 
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Summary 


The excision operation for curing a vulvo- 


vaginal cyst is not without danger, compli- 


cations, or sequelae. Some of these, includ- 
ing the potential loss of the second gland, 
can have serious physiologic and _psycho- 
logical implications. 

Marsupialization of the cyst eliminates 
all the objections to the excision operation. It 
consists of making another meatus for the 
duct by creating a new mucocutaneous junc- 
tion. The cyst then collapses and resumes 
the contours of the duct, and this new 
aperture provides an adequate outlet for 
the secretion of the gland. This operation 
can be done without risk under almost any 
conditions. 

A series of 140 patients who had 152 
cysts, with 4 recurrences, is presented. An 
excellent result was obtained in all cases 
but one, which could not be followed. There 
were no complications or sequelae. Further 
advantages were reductions of the periods 
of disability and hospitalization. 


I wish to express my appreciation to the 
members of the surgical staff of the Petersburg 
General Hospital for permission to include their 
cases in this series. 
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EMMET J. LAMB, M.D.* 
IVAN FUCILLA, M.D.* 
R. R. GREENE, M.D. 


Chicago, Illinois 


IN MANY descriptions of invasive cancer 
of the vulva, cervix, and even endometrium, 
the phrase “penetration through the base- 
ment membrane” is used. We, personally, 
have been struck by the variability in the 
density, continuity, and even the frequent 
absence of a membrane between epithelium 
and stroma in most structures in the female 
genital tract. We have, therefore, under- 
taken this study on the morphology of the 
basement membrane in the female gener- 
ative tract and have reviewed the recent 
literature on its composition. After comple- 
tion of the first few drafts of this manuscript 
an article by Dougherty and Low? appeared 
entitled “The Fine Structure of the Base- 
ment Membrane of the Uterine Cervical 
Epithelia.”” These authors considered that a 
basement membrane was present between 
the stratified squamous epithelium and the 
underlying stroma of the cervix and that a 
similar membrane existed under the endo- 
cervical columnar epithelium. These mem- 
branes were submicroscopic and 0.03 » thick. 
They could be demonstrated only by elec- 
tron micrography. It is obvious that such a 
membrane is not the same as the true “base- 
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Basement membranes in the female 


ment membrane” which is easily demon- 
strable by light microscopy. 


Basement membrane 


The term basement membrane refers to 
a specialized layer of intercellular substance 
between the underlying connective tissue 
and many epithelial and endothelial sur- 
faces.° The exact composition of the struc- 
ture has long been debated. First considered 
to be merely a condensed layer of reticular 
fibers, it has more recently been shown to 
contain a variable amount of amorphous 
ground substance. The condensed ground 
substance, usually seen only with special 
stain techniques, is considered to be the 
basic material of the basement membrane.°® 
At present the consensus is that the base- 
ment membrane is composed of an optically 
homogeneous condensed layer of amorphous 
ground substance in which there may be in- 
terspersed a variable number of reticular 
fibers.*» 1* We believe that a true basement 
membrane must have two definite margins 
or borders. Certainly it appears to have 
such sharp borders in the kidney and around 
sweat glands. 

The function of the basement membrane 
is generally considered to be that of support 
and foundation for the cells that overlie it. 
However, a second function, that of trans- 
port by diffusion of nutrients and wastes to 
and from the cells, is equally important.‘ 
Some cells have short processes that pene- 
trate the membrane, perhaps to attach 
them more securely or to increase the area 
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for diffusion.'* Incidentally, the basement 
membrane is not demonstrable in several 
critical areas where strength is obviously 
required. 


Ground substance 


The ground substance is an optically 
homogeneous, amorphous continuum form- 
ing part of the intercellular substance in 
which cells and fibers are suspended.’ It 
has a high content of mucopolysaccharides 
and glycoproteins (which are mucopoly- 
saccharide-protein complexes). These muco- 
polysaccharides are high molecular weight 
compounds composed of repeating units, 
each made up of equimolar parts of an 
amino sugar (glucosamine or galactosamine ) 
linked with one of the two isomeric forms 
of glucuronic acid.:** In some cases a 
sulfate radical is present in the repeating 
unit. Hyaluronic acid (a nonsulfated muco- 
polysaccharide) was the first of these dis- 
covered, and is now known to be present 
in the ground substance of all tissues. The 
glycoprotein complexes are believed to be 
organized on a submicroscopic or molecu- 
lar level by a process of polymerization.® 
Gersh and Catchpole> have hypothesized 
that the degree of polymerization of the 
ground substance is the greatest in the base- 
ment membrane which is, therefore, highly 
condensed and insoluble. 

The use of recently developed histo- 
chemical modifications of the Schiff reac- 
tion, an old established test for aldehydes, 
has opened up new possibilities in the study 
of mucinlike substances of the connective 
tissue, including the mucopolysaccharides 
of the basement membrane. Almost simul- 
taneously three investigators, Hotchkiss,* 
McManus,"! and Lillie,? discovered that 
periodic acid, a strong oxidizing agent, 
could be used on tissue sections to liberate 
aldehydes from polysaccharides in such a 
fashion that the sites of aldehyde liberation 
could then be stained by means of the 
Schiff reaction. The Schiff reagent is a basic 
fuchsin which has been bleached with sul- 
furous acid. Aldehydes restore to the 
bleached dye the color of the unbleached 
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basic fuchsin. The whole procedure, includ- 
ing the preliminary treatment of sections 
with periodic acid and the subsequent ex- 
posure of the section to the Schiff reagent, is 
commonly referred to as the PAS technique.’ 

It was soon learned that the PAS tech- 
nique was remarkably effective in demon- 
strating basement membranes.’** There 
has been much discussion, however, about 
the particular component of the basement 
membrane which stains so brilliantly with 
this technique.* Lillie developed an_allo- 
chrome procedure by which the basement 
membrane retains the purple color imparted 
by the PAS technique, but with which the 
reticular fibers are colored blue.*® Thus it 
is the condensed ground substance and not 
the reticular fibers per se which is respon- 
sible for the reactivity of the basement 
membrane. 


Fibers 


The formed elements which compose the 
other important part of the intercellular 
connective tissue are the reticular, the collag- 
enous, and the elastic fibers." The last are 
contractile fibers with specific staining re- 
actions and well-known distribution. They 
are not related to the basement membrane, 
are relatively sparse in the tissues of interest 
to the gynecologist, and will not be dis- 
cussed here. 

Collagen fibers are coarse nonbranching 
birefringent bundles of fibrils which stain 
differentially with trichrome stain, take a 
light brown stain with silver techniques, and 
stain palely with PAS. Treatment with 
alkali will dissolve the interfibrillar cement 
substance and allow demonstration of even 
smaller fibrils.’ *° 

Reticular fibers are fine branching non- 
birefringent fibers which stain differentially 
with certain silver impregnation methods 
with a deep black color. In some instances 
the fibers themselves appear to take a PAS 
stain whereas under different circumstances 
they do not. Under the electron microscope 
the reticular fibers are seen to form a felt- 
work between the wider collagenous fibers, 


an arrangement which has been compared 
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to chicken wire on fence posts. The indi- 
vidual fibers are 0.01 to 0.05 p» in diameter 
and do not form bundles of fibers. It is 
known from electron microscopy and x-ray 
diffraction studies that the reticular fibers 
display the same axial periodicity as the 
collagenous fibers (0.065 y),®** and at 
present the molecular structure of the re- 
ticular fiber is considered to be similar to 
that of the collagenous fibril.’ 

Even before the similarities of micro- 
structure and chemical composition were 
known, it was considered that there was a 
close relationship between the collagenous 
and reticular fibers. It has been noted even 
with the ordinary microscope that reticular 
fibers are often seen to merge with collag- 
enous fibers as brooks and streams join to 
form a river.’ The difference in silver 
staining reaction of the two types of fibers 
had been attributed to variation in the 
amount of area per fiber available for ab- 
sorption of the silver salts, and the reticular 
fibers were considered to be nothing more 
than young collagenous fibers.** It is known 
that the reticular fibers are found in certain 
embryonic tissues much earlier than the 
collagenous fibers and that in some tissues at 
least the proportion of collagenous fibers 
increases with the age of the animal.» * * ® 18 

There are two basic processes for the 
selective demonstration of collagen and 
reticular fibers; silver impregnation from 
alkaline solution and staining with acid 
aniline dyes from strongly acid solution. 

The silver methods, though somewhat 
uncertain in their action, serve well to dif- 
ferentiate between reticular and collagenous 
fibers. The former are colored black and 
the latter, brown, lavender, and gray in 
varying shades and tones. 

The method commonly used in the dem- 
onstration of collagen is the trichrome stain; 
the selective collagen staining with acid 
dyes apparently depends on the selectivity 
of collagen for certain acid dyestuffs from 
fairly strongly acid solutions. We did not 
find it necessary in this work on basement 
membranes to use trichrome stains routinely, 
although several were studied incidentally. 
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Genera! method 


Representative sections of vulva, vagina, 
cervix, endometrium, oviduct, ovary, and 
other miscellaneous tissues along with con- 
trol sections of trachea and kidney tissues 
were selected. The numbers in each group 
will be enumerated later. These sections 
were stained with hematoxylin and eosin 
and the PAS stain.1‘ Many, but not all, 
were stained with Wilder’s reticulum and 
Lillie’s allochrome method.’ Sections were 
then studied for the presence of a “base- 
ment membrane” and where present these 
were measured with a micrometer ocular. 


Findings 

Controls. Sections of kidney (Fig. 1) and 
of trachea were used as controls. In the 
kidney a thick homogeneously stained 
structure with sharp borders was particu- 
larly evident under the epithelium of Bow- 
man’s capsule of the glomerulus. The mem- 
brane was continued under the glomerular 
epithelium and around the various tubules. 
In the trachea a basement membrane under 
the epithelium was comparable in sharpness 
to that found in Bowman’s capsule. 

In most structures there was a condensa- 
tion of reticular fibers in the areas where 
a basement membrane was present. In Bow- 
man’s capsule in the reticulum preparations 
counterstained with hemotoxylin and eosin, 
the basement membrane stained per se 
with reticular fibers present only in the 
peripheral portions of the membrane. In 
spite of the definite basement membrane 
there was a paucity and in many areas an 
absence of reticular fibers in the glomerulus 
proper. 

In the trachea the condensation of reticu- 
lar fibers was quite heavy but did not form 
as thick a layer as the substance stained 
with PAS. 

The vulva. Six specimens from patients 
varying in age from 18 to 68 were studied. 
With the PAS stain the width and con- 
tinuity of a subepithelial membrane was 
very variable (Fig. 2). No demonstrable 
membrane was present in two and in all 
except one specimen it was discontinuous. 
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Fig. 1. This slide of normal kidney and all other 
slides photographed are stained with the PAS 
technique. Note the heavy basement membrane 
under the epithelium of Bowman’s capsule of the 
glomerulus. There is a lighter basement mem- 
brane around the tubules. (x400; reduced %.) 


Fig. 2. No basement membrane is present under 
the squamous epithelium of the vulva. (362; 
reduced 4.) 


In none of these tissues was the condensed 
PAS-positive material a sharp bordered 
structure of uniform width or staining prop- 
erties. There was a continuous moderately 
thick layer of reticular fibers underlying the 
squamous epithelium in all but one specimen. 
A continuous basement membrane 2.3 to 
3.8 » in width with sharp margins and 
intense PAS-staining properties surrounded 
the sweat glands of the vulva (Fig. 3). 
Actually the contrast between this mem- 
brane and the lack thereof under the 
squamous epithelium was one of the pre- 
cipitating factors in initiating this study. 
The cervix. The squamous epithelium of 
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the ectocervix was studied with the PAS 
technique in 6 specimens. A stainable mem- 
brane was absent in one specimen; of the 
remaining 5, 3 showed a _ discontinuous 
membrane of variable thickness (Fig. 4), 
and only 2 showed a continuous membrane, 
As in the vulva, the stromal margin was 
not sharp and the intensity of staining was 
variable. 

Five of the slides were also stained for 
reticular fibers. In 4 there was an irregular 
and discontinuous condensation of reticular 
fibers of moderate thickness underlying the 
squamous epithelium; in one no such con- 
densation was found. 

For the study of the endocervical glandu- 
lar epithelium 2 additional specimens 
stained with PAS technique were available. 
On the 8, none had a continuous membrane 
(Fig. 5); 5 had a slight condensation of 
ground substance; 3 lacked any condensation. 

Six slides of endocervix were stained for 
reticular fibers. Three of 6 showed a con- 
tinuous, moderately thick condensation of 
reticular fibers underlying the epithelium; 
the other 3 showed a discontinuous layer of 
variable thickness. 

Endometrium. Of the 13 specimens of 
endometrium studied, 4 were proliferative, 
5 secretory, 2 menstrual, and 2 were from 
senile uteri. No consistent differences in the 
character of a subepithelial membrane could 
be determined on the basis of this small 
number, nor was any consistent difference 
noted between the basal and the super- 
ficial glands. 

A thin and discontinuous layer of con- 
densed ground substance was present in 9 
of the 13 specimens, absent in 2, and fairly 
thick in the other 2. These latter were from 
senile uteri. In one of these, however, it 
was inconstant, being absent around most 
of the superficial and some of the basal 
glands. 

Eight of the specimens were stained for 
reticular fibers. A thin layer of condensed 
fibers was present in all 8 but was discon- 
tinuous in 6. 

Endosalpinx. Twenty specimens of endo- 
salpingeal epithelium stained with the PAS 
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technique were available for study. Sixteen 


were from women of functional age and 4 
from postmenopausal women. The findings 
were quite variable. In 7 of the 20 no con- 
densation of PAS-positive material was pres- 
ent; in 10 a discontinuous and variably 
thick membrane was noted; in 3 a fairly 
thick continuous membrane was present. In 
2 of the latter 3, the specimen was limited 
to the tubal fimbria. 

Of the 7 sections also stained for reticu- 
lar fibers, the condensation of fibers was 
slight and discontinuous in 5 and of mod- 
erate thickness and continuous in the other 
2 (one functional and one senile). 

Mesophrenic structures. All 7 of the speci- 
mens of mesonephric tubules and ducts 
(Fig. 6) of the broad ligament-stained with 
PAS technique showed a sharp bordered 
continuous basement membrane of 2.0 to 
3.0 « in thickness. Two of these were also 
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Fig. 3. An apocrine sweat gland of the 
vulva. Note the fairly heavy basement mem- 
brane underlying the epithelium. (400; 
reduced 4.) 


Fig. 4. There is no basement membrane 
underlying the stratified squamous epithe- 
lium of the ectocervix. (x250; reduced %.) 


stained for reticular fibers and showed a 
condensation of reticular fibers of corre- 
sponding thickness. 

Rete ovarii. This little-studied structure 
is composed of interweaving clefts, tubules, 
and cords. The epithelium varied in dif- 
ferent areas and the findings in the 11 speci- 
mens stained with the PAS technique cor- 
related with the variation in epithelium. 

In the central portions of the rete, par- 
ticularly when clefts and cords are present, 
the epithelium is low and there is no un- 
derlying PAS-positive layer. In the more 
peripheral portions the epithelium is higher, 
even columnar, and has a_ continuous, 
sharply defined, homogeneously _ stained 
basement membrane of 1.0 to 3.0 uw in thick- 
ness (Fig. 7). It is believed that these latter 
tubules are homologues of the tubuli recti of 
the testes and do have a basement membrane 
while the lower rete epithelium does not. 
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Three specimens were also stained for 
reticular fibers. In one the layer of reticular 
fibers adjacent to the epithelium was con- 
tinuous and moderately thick; in the sec- 
ond it was discontinuous; in the third it 
was absent. 

Germinal epithelium of the ovary. A true 
basement membrane 1.5 to 2.5 yw in thick- 
ness was found under the germinal epithe- 
lium of the ovary (Fig. 8). Eleven speci- 
mens were available stained with PAS and 
7 of these also had reticulum stains. With 
the PAS, Lillie allochrome, and modified 
allochrome, the basement membrane was 
definite and obvious with sharp borders, 


Fig. 5. This section includes portions of an endo- 
cervical gland. There is no basement membrane 
underlying the epithelium. (400; reduced %.) 


Fig. 6. A cross-section of the mesonephric duct 
remnant normally found in the broad ligament. 
Note the heavy basement membrane. (625; re- 
duced 
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and was homogeneously and _ brilliantly 
staining. A condensation of reticular fibers 
of variable degree (and not correlating with 
the thickness of the PAS-positive material) 
was present in all. 

There was no basement membrane under 
peritoneal mesothelium. The contrast be- 
tween the membrane under the germinal 
epithelium and its lack under immediately 
adjacent peritoneal mesothelium of adhe- 
sions to the ovary was striking (Fig. 8). Two 
specimens had luckily been fixed immedi- 
ately so that the peritoneal mesothelial 
germinal epithelial junction was not desic- 
cated or stripped off. Here again the con- 
trast and abrupt transition was striking. 

Incidental observation. A basement mem- 
brane separates the granulosa from the 
theca in the very early follicle. It apparently 
develops after the first layer of granulosa 
cells change from flattened to typical cu- 
boidal cells. It disappears during later ma- 
turing of the follicle. Our observations are 
inadequate to discuss this further at this time. 


Comments 


It is obvious that we believe that no true 
basement membrane is present under the 
skin of the vulva, under the stratified 
squamous epithelium and columnar epithe- 
lium of the cervix, in the endometrium, or 
in the tube. The use of “penetration of the 
basement membrane” by carcinomas in such 
areas is, therefore, very loose and should be 
abandoned. 

Note was made of the claims of Dough- 
erty and Low’ of a submicroscopic_base- 
ment membrane 0.03 w thick in the cervix. 
This is in contrast to the 1.0 to 3.8 w thick- 
ness of a true membrane around sweat 
glands, under the germinal epithelium of 
the ovary, in the kidney, and so on. One 
wonders if their membrane merely repre- 
sents a space between 2 cell membranes of 
adjacent cells. 


Summary and conclusions 

1. The term “basement membrane’ re- 
fers to a specialized layer of condensed 
ground substance between epithelial or en- 
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Fig. 7. A section from the hilum of an ovary. 
Note the heavy basement membrane surrounding 
most of this portion of the rete ovarii. The arrow 
points to an area where the rete forms a cord. 
In this area there is no basement membrane. 


(x400; reduced 


dothelial surfaces and the _ underlying 
stroma. 

2. The ground substance, because of its 
polysaccharide content, is stained with the 
PAS technique. Reticular fibers may be dif- 
ferentiated from the related collagenous 
fibers by the silver impregnation techniques, 
such as Wilder’s. 

3. Specimens of normal female pelvic or- 
gans were stained by these techniques to 
demonstrate the presence or absence of a 
basement membrane. 

4. The condensation of ground substance 
and of reticular fibers underlying the fol- 
lowing structures: squamous epithelium of 
vulva and cervix; glandular epithelium of 
endocervix, endometrium, endosalpinx; and 
peritoneal mesothelium, was often absent, 
thin, or discontinuous. 

3. Underlying the following epithelia: 


sweat glands of the vulva; mesonephric tu- 
bules of the broad ligament; the columnar 
portion of the rete ovarii; and the germinal 
epithelium of the ovary, is a continuous 
prominent basement membrane with sharp 
Margins. 


Fig. 8. Ovarian cortex below and an adhesion 
above. Note that there is a basement membrane 
under the germinal epithelium of the ovary but 
none under the peritoneal mesothelium of the 
adhesion. (x400; reduced %.) 
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Measurement of uterine blood flow 


and uterine metabolism 


Vill. Uterine and fetal blood flow and oxygen consumption in early 


human pregnancy 
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T HE growth of the fetus in utero and its 
ultimate success at birth depend on a steady 
supply of oxygen and other nutritive ma- 
terials from the mother. This supply is se- 
cured through continuous adjustments in 
the circulation in the pregnant uterus and 
probably in the fetus as well. These adjust- 
ments have been somewhat difficult to as- 
sess. Animal investigations have dealt 
mainly with the circulation and metabo- 
lism of the fetus in utero and in neonatal 
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life, with little attention directed to the 
pregnant uterus itself. The studies in hu- 
mans have been limited largely to the de- 
scriptive aspect of the fetal circulation or 
to the determination of oxygen saturation 
in the umbilical vessels during or shortly 
after delivery. 

A few attempts have been made to eluci- 
date the circulatory problems of early hu- 
man pregnancy. Lind and Wegelius’ per- 
formed angiocardiography in fetuses of 18 
to 22 weeks of gestational age and described 
accurately the trajectories of venous and 
arterial circulation. The studies of Ram- 
sey,” Boyd,‘ and Borell® have contributed 
a great deal to our understanding of the 
anatomy of the uteroplacental circulation 
but have provided no quantitative informa- 
tion regarding circulatory dynamics of the 
fetus and of the pregnant uterus. 

The present studies were aimed at (1) 
measuring the uterine blood flow and uter- 
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ine oxygen consumption in early human 
pregnancy; (2) correlating the changes 
which occur in uterine blood flow and oxy- 
gen consumption with those which occur 
in the fetus in the same patient and during 
the same period of gestation; (3) comparing 
in the same patient two currently used 
methods for measuring regional blood flow; 
and (4) obtaining information regarding 
the adjustment of the fetus to the so-called 
hypoxic state in utero. 


Material and methods 


The studies were carried out on 32 preg- 
nant patients undergoing therapeutic abor- 
tion by hysterotomy between 9 and 28 
weeks of gestation. Of this number, 20 pa- 
tients were deleted because the studies were 
complicated by excessive blood loss during 
the dissection of the uterine vessels or by 
difficulties in obtaining blood samples an- 
aerobically from the uterine and umbilical 
vessels. In the remaining 12 patients, data 
on the uterine blood flow and oxygen con- 
sumption and, to some extent, data ob- 
tained on the fetus were considered fairly 
adequate. The age of the patients varied 
between 25 and 42 years. None of these pa- 
tients had a history of organic illness, and 
the indications for therapeutic abortion 
were mainly social or psychiatric. Uterine 
blood flow was measured in the same pa- 
tient with the nitrous oxide (N.O) tech- 
nique and with a miniature electromag- 
netic flowmeter. Details of these two meth- 
ods have been published elsewhere.* 7 Um- 
bilical blood flow was measured with an 
electromagnetic flowmeter similar to that 
used in the mother. The procedure was car- 
ried out in the operating room under in- 
travenous barbiturate or spinal anesthesia. 
The abdomen was entered through a supra- 
pubic midline incision and either the right 
or the left uterine artery was exposed near 
the point at which it crosses the ureter 
and was dissected free from the surround- 
ing tissues for a distance of 2 to 3 cm. This 
segment was then slipped into the chan- 
nel of the electromagnetic flowmeter which 
Was positioned so as not to produce any 
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kinking or alteration in the course of the 
vessel. A polyethylene catheter was inserted 
into one of the main uterine venous trunks 
and a similar catheter or a Cournand needle 
was inserted into the brachial artery. Sam- 
ples of uterine venous blood and of arterial 
blood were obtained anaerobically for con- 
trols. Thereafter, 15 per cent concentration 
of NO was administered to the patient 
through an anesthesia mask and simultane- 
ous arterial and venous blood samples 
were obtained at appropriate intervals. Elec- 
tromagnetic recording of uterine blood flow 
was made before and at frequent intervals 
during and after the N.O procedure. 

After the uterine blood flow had been 
recorded for a period of 20 to 30 minutes, 
the uterus was opened and a loop of the 
umbilical cord was delivered through the 
incision. A segment of the umbilical vein 
was rapidly freed from the umbilical ar- 
teries and slippe:l into the channel of the 
electromagnetic flowmeter. The umbilical 
cord and the flowmeter were then rein- 
serted into the uterine cavity ard the re- 
cording of the umbilical vein flow begun.* 
After the umbilical flow was recorded for 10 
to 15 minutes, the cord was again removed 
and anaerobic samples of blood were ob- 
tained from the umbilical vein and from an 
umbilical artery. When this procedure was 
completed, the fetus was delivered and its 
weight and height were recorded. 

Blood samples were analyzed for their 
content of O, and N,O by methods pre- 
viously described.* Oxygen saturation and 
capacity were analyzed by a photoelectric 
method with use of Brinkman’s hemore- 
flector as described by Zijlstra.? In several 
samples, the results obtained with this 
method were checked against those obtained 
with the Van Slyke method, and the dif- 
ference did not exceed 2 per cent. Average 
total uterine and umbilical blood flows were 
obtained by planimetry of the electromag- 


*In several instances, a spasm of the umbilical vessels 
occurred which disturbed seriously the flow recording. 
Various procedures were used to relieve the spasm but the 
most successful one was that of immersing the flowmeter 
containing the vessel in amniotic fluid in the uterine cavity 
and waiting until the flow signal became clear. 
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Table I. Data on blood flow and oxygen consumption of the pregnant uterus from the tenth to th 
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Length Total 
of ges- uterine 
tation weight 


Uterine O: | Uterine 


Uterine O: capacity blood floy 


saturation (%) 


(weeks) (grams) 


Arterial | 


(ml./100 (EMP) 
Venous mi.) | (ml./min,) 


593 
636 
730 
920 


15.5 51.7 
14.1 56.7 
16.5 62.2 
21.7 

15.3 66.0 
16.0 75.6 
15.4 73.6 
16.0 728 
14.0 90.5 
16.7 98.0 
15.0 153.0 
17.0 185.0 


*Arterial and uterine venous blood saturation of oxygen and oxygen capacity are also listed. Uterine blood flow and uterp 


netic flow complex which had been re- 
corded on a Sanborn dynograph. Uterine 
blood flow was also calculated from the 
N.O curves and expressed as milliliters per 
100 grams of total pregnant uterus as out- 
lined previously. Oxygen consumption of 
the uterus and of the fetus was calculated 
from the formula: O, consumption = 
F(A-V), where F = uterine or umbilical 
blood flow, A = arterial O, content, and 
V = venous O, content. 

In 5 patients, hysterectomy was per- 
formed after the above-described studies 
had been completed. The uterus and its 
contents were weighed and the values ob- 
tained with the electromagnetic flowmeter 
computed on the basis of milliliters per 100 
grams of pregnant uterus and compared to 
the values obtained with the N.O tech- 
nique. 


Results 


I. The pregnant uterus. Table I and Figs. 
1 to 4 present the results of the studies on 
the pregnant uterus between 10 and 28 
weeks of gestation. 

Uterine blood flow was expressed in 3 
different ways, as follows: 

A. Total uterine blood flow as computed 
from the recording obtained with the elec- 
tromagnetic flowmeter (Table I, EMF, Col- 
umn 7, and Fig. 1). As was mentioned 


above, the transducer unit was placed on 
one uterine artery only; however, the fig- 
ures listed in Table I represent the flow to 
the whole uterus. This calculation was made 
with the assumption that the same amount 
of blood flows through each of the two 
uterine arteries. Although this assumption 
might not be entirely correct, the error 
should be small since the values obtained 
during a given period of gestation were 
closely similar regardless of whether the 
right or left artery was used. With this as- 
sumption in mind, it can be seen that total 
uterine blood flow measured by the elec- 
tromagnetic method increased from 51.7 
ml. per minute at 10 weeks to 185 ml. per 
minute at 28 weeks of gestation (Table I 
and Fig. 1). 

Total uterine blood flow in human preg- 
nancy at term has been roughly estimated 
from experiments in which the N,O and 
the Naz, techniques were used.’°-!? The av- 
erage values have varied from 500 to 700 
ml. per minute, with a large individual 
variation in each series of experiments. Since 
no data are available for early pregnancy, 
any tentative comparison between our fig- 
ures and those reported for term pregnancy 
can be made only by extrapolation. This 
procedure, however, will involve a gross er- 
ror since it does not take into consideration 
various interfering factors such as different 
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methods of measuring flow, totally differ- 
ent series of patients, and the changes in 
blood flow which might be associated with 
placental aging. 

B. Uterine blood flow was calculated 
from the N,O curves and was expressed as 
milliliters per 100 grams per minute. Com- 
puted by this method, the flow varied be- 
tween 6.6 ml. per 100 grams per minute 
and 12 ml. per 100 grams per minute with 
an average of 8.9 ml. (Table I, Column 9, 
and Fig. 2). The variation in the flow val- 
ues, however, did not present any relation- 
ship to the duration of gestation or to the 
growth of the uterus and fetus. Two pre- 
viously reported series'® on uterine blood 
flow in human pregnancy at term with the 
N.O method had average values of 12.4 
and 15 ml. per 100 grams per minute. AIl- 
though these averages were higher than 
those reported here, the individual varia- 
tion in the two series was equally large, 
despite the fact that the patients studied 
in the latter series were all close to the 
fortieth week of gestation (Fig. 2). Under 
these circumstances, it appears that the 
variation in the different values obtained 
with the N.O technique is probably due 
to the method itself rather than to the 
changes in the size of the uterus. 

Since measurement of uterine blood flow 
by the N,O method gives results which are 


Uterine O: Uterine O: 
Uterine blood Uterine blood | Uterine O: consumption consumption 
flow (EMF) flow (N:O) | consumption (EMF) (N:O) 
(ml./100 (ml./100 | (EMF) (ml./100 (ml./100 

grams/min. ) grams/min.) (ml./min.) grams/min.) grams/min.) 

9.2 4.8 0.86 

9.6 10.2 4.0 0.67 0.72 

9.8 6.6 5.1 0.80 0.54 

— 8.7 — 1.32 

9.0 9.5 6.1 83 87 

8.2 9.0 8.5 92 1.08 

_ 7.2 8.0 0.78 

ls 7.0 9.3 0.90 

9.8 10.4 12.7 1.24 1.45 

8.5 13.1 1.14 

9.0 18.4 1.08 

= 12.0 22.0 1.43 
oxygen consumption have been expressed in three different ways. (For full explanation, see text.) 


expressed on the basis of unit weight of the 
organ rather than as total flow, the data 
obtained at term may be compared to 
those of early pregnancy. From this com- 
parison, it appears that the blood flow per 
100 grams of pregnant uterus does not 
change significantly throughout pregnancy 
(Fig. 2). 

C. In the 5 patients who had undergone 
hysterectomy, it was possible to calculate 
the flow obtained with the electromagnetic 
flowmeter on the basis of milliliters per 100 
grams per minute and thus compare this 
method with that of N.O. The values com- 
puted in this way were also fairly constant, 
irrespective of the period of gestation, and 
they varied between 8.2 ml. per minute 
and 9.8 ml. per minute. (Table I, Column 
8). Although the results obtained with the 
electromagnetic method varied less than 
those obtained with the N.O method, the 
flow values of the two methods were closely 
comparable. Thus, regardless of the method 
employed, uterine blood flow per _ unit 
weight remained fairly constant through- 
out the course of gestation. 

Uterine oxygen saturation ranged from 
90 to 96 per cent arterial and from 82 to 
88 per cent venous, giving an arteriovenous 
difference of 7 (Table I). Only one patient 
(No. 4) had an arterial saturation of 82 
per cent and venous saturation of 75 per 
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UTERINE BLOOD FLOW, ml/min. 


16 20 


WEEKS OF GESTATION 


Fig. 1. Total uterine blood flow as measured with the electromagnetic flowmeter placed around 
the uterine artery. Note the progressive increase throughout the course of gestation. Note also 
that after the sixteenth week the flow increased at a much faster rate than in the earlier 
period of pregnancy. 


UTERINE BLOOD FLOW mi./100 gm. /min. 


16 24 28 
WEEKS OF GESTATION 


Fig. 2. Uterine blood flow calculated from the nitrous oxide curves and expressed as milli- 
liters per 100 grams of pregnant uterus per minute. In order to facilitate comparison, the 
figure shows the average and range of values obtained with the same method at 40 weeks by 
Metcalfe and associates (triangle) and by Assali and co-workers (open circle). Note the wide 
variation in the flow values obtained with this method throughout the course of gestation. The 
flow values at 40 weeks were not significantly different from those of early pregnancy, how- 
ever. Therefore, the blood flow per unit weight of pregnant uterus remains fairly constant 
throughout the course of gestation. 
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UTERINE OXYGEN CONSUMPTION, ml/min. 
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Fig. 3. Total uterine oxygen consumption computed from the electromagnetic uterine blood 
flow and the arteriovenous difference of O. as described under “Material and methods.” 
Note the progressive increase in oxygen consumption, particularly the striking rise after the 
sixteenth week of gestation. 
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Fig. 4. Uterine oxygen consumption calculated from the N:O flow values and the arterio- 
venous difference of O: and expressed as milliliters per 100 grams per minute. In this figure, 
also, are listed the values obtained at term by Metcalfe and associates (triangle) and by Assali 
and co-workers (open circle). Note that the variation in the values of oxygen consumption 
throughout pregnancy was similar to that of blood flow listed in Fig. 3. Therefore, the oxygen 


consumption per unit weight of pregnant uterus remains fairly constant throughout the course 
of gestation. 
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cent (Table I). This patient had some re- 
spiratory difficulties during the procedure 
which might have contributed to the low 
oxygen saturation. Thus, despite the anes- 
thesia, the arterial blood of these patients 
was fairly well oxygenated. The oxygen 
capacity of the blood varied between 14 and 
17 ml. per 100 ml. with only one patient 
(No. 4) having values of 21 ml. per 100 
ml. (Table I). Our values for oxygen satu- 
ration and capacity in pregnant women 
compare fairly well with those Barron*® ob- 
tained in pregnant ewes. 

Oxygen consumption of the pregnant 
uterus has been expressed in three differ- 
ent ways as in the case of uterine blood 
flow. 

Total oxygen consumption calculated 
from the electromagnetic flow figures in- 
creased from 4.8 ml. per minute at 10 
weeks to 22 ml. per minute at 28 weeks 
(Table I, Column 10, and Fig. 3). 

Uterine oxygen consumption calculated 
from the N.O flow figures varied from 0.54 
to 145 ml. per 100 grams per minute 
(Table I, Column 12, and Fig. 4). These 
figures were close to those Metcalfe and 
his associates't obtained in pregnancy at 
term and were slightly lower than our pre- 
vious average of 1.9 also obtained at term 
with the same method.’® As in the case of 


Table II. Data on fetal blood flow, fetal oxygen saturation, and capacity and 
fetal oxygen consumption between 10 and 28 weeks of gestation 
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blood flow, however, there was a marked 
variation in the individual values reported 
by us and by Metcalfe and his associates, 
and such a variation did not present a 
strict relationship with the duration of 
gestation (Fig. 4). We believe it to be due 
to the variability inherent in the N.O meth. 
od of measuring flow. Hence, the oxygen 
consumption of the pregnant uterus per 
100 grams of uterine weight remains con- 
stant throughout the period of gestation 
(Fig. 4). This fact is confirmed by the fig- 
ures obtained from the 5 cases in which 
hysterectomy was performed. Uterine oxy- 
gen consumption calculated from the elec- 
tromagnetic flow values and expressed on 
the basis of unit weight of pregnant uterus 
varied between 0.67 and 1.24 ml. per 100 
grams per minute (Table I, Column 11). 
These figures were very close to those ob- 
tained with the NO technique. 

II. The fetus. Table II and Figs. 5 and 6 
present the data obtained from the study 
performed on the fetuses. Because of the 
small size of the fetus prior to 12 weeks of 
gestation, the flow signal from the umbilical 
vessels was inadequate and collection of 
blood samples anaerobically was impossible. 
With the progress of gestation and increase 
in the weight of the fetus, the diameter of 
the umbilical vessels was larger but vaso- 


Fetal 
Fetal Fetal Fetal | oxygen con- 
Length blood blood flow I oxygen Fetal | sumption 
of ges- Fetal flow (ml./100 Feta Ore capacity |oxygencon-| (ml./100 
Pa- | tation weight (ml./ grams/ saturation (7) (ml./100 sumption |  grams/ 
tient | (weeks) | (grams) min.) min.) Arterial Venous ml.) (ml./min.) | min.) 


8.5 9.4 


3 
4 11.0 11.0 
5 15 120 15.0 12.5 
6 16 118 15.0 12.7 
7 16 108 12.0 11.1 
8 16 200 22.0 11.0 
9 17 250 28.0 12.2 
10 19 290 30.0 10.3 
11 24 500 60.0 12.0 
12 28 650 80.0 12.3 


55 40 17.5 0.3 0.30 
$087 15.8 0.4 0.33 
57 42 18.2 0.3 0.28 
55 40 21.0 0.7 0.35 
60 45 17.0 0.7 0.28 
58 35 17.5 1.2 0.41 
61 42 19.8 2.3 0.46 
65 45 22.0 3.5 0.54 
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Fig. 5. Fetal blood flow obtained with the electromagnetic flowmeter placed around the um- 
bilical vein. Total flow (black circle) increased from 8.5 ml. per minute in a 90 gram fetus 
(12 weeks) to 80 ml. per minute in a 650 gram fetus (28 weeks). Blood flow per unit of 
fetal weight (open circle) remained constant throughout gestation and averaged 11 ml. per 
100 grams per minute. 
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Fig. 6. Fetal oxygen consum tion calculated from the umbilical flow and the arteriovenous 
difference of O. as described under ‘Material and methods.” Note the linear increase in total 


fetal oxygen consumption (black circles) as the fetal weight increased. However, fetal oxygen 
consumption per 100 grams of fetal weight (open circles) remained constant. 
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@UTERINE 
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OXYGEN CONSUMPTION, ml/min. 


BSS 


10 
WEEKS OF GESTATION 


Fig. 7. In this figure, the values on total uterine blood flow are compared to those on fetal 
blood flow during the same periods of gestation. Note that both flows increased progressively 
and in a parallel fashion. However, the uterine blood flow was consistently higher than the 
fetal blood flow. We believe that the major portion of the total uterine blood flow is destined 
to the intervillous space. 


® UTERINE 
O FETAL 


BLOOD FLOW, ml./min. 


WEEKS OF GESTATION 


Fig. 8. Total oxygen consumption of the uterus is compared to that of the fetus. Note that 
although both increased progressively during pregnancy, the uterine oxygen consumption 
increased at a much faster rate than the fetal oxygen consumption, particularly after the six- 
teenth week of gestation. We believe that the placenta consumes the major portion of this 
difference. 
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spasm became a complicating factor which 
interfered with the study of some fetuses. 
Therefore, the figures on umbilical vein 
flow and particularly those on umbilical 
oxygen saturation and fetal oxygen con- 
sumption should be accepted as approxi- 
mate values rather than the true values for 
the basal state in utero. 

Umbilical vein flow increased from 8.5 
ml. per minute at 12 weeks to 80 ml. per 
minute at 28 weeks of gestation (Table II 
and Fig. 5). During this same period, the 
fetal weight increased from 90 to 650 grams. 
Thus, there was a tenfold increase in the 
umbilical vein blood flow within 16 weeks 
of gestational growth. When computed on 
the basis of unit weight of the fetus, the 
umbilical blood flow remained constant and 
averaged 11 ml. per 100 grams per minute 
(Table II and Fig. 5). These figures agree 
very well with those of Acheson, Dawes, 
and Mott'* and Cooper, Greenfield, and 
Huggett,’® who measured umbilical flow in 
fetal lambs with entirely different tech- 
niques. 

Arterial oxygen saturation (umbilical 
vein) varied between 52 and 65 per cent, 
and the venous saturation (umbilical ar- 
tery) between 35 and 45 per cent (Table 
II). Fetal oxygen capacity varied between 
16 and 22 ml. per 100 ml. of blood (Table 
II). These figures are in close agreement 
with those of others obtained from human 
gestation at term or just after delivery or 
from fetal lambs at various periods of gesta- 
tion.’ 17 "Total oxygen consumption of 
the fetus increased from 0.3 ml. per minute 
at 14 weeks in a fetus weighing 100 grams 
to 3.5 ml. per minute at 28 weeks in a fetus 
weighing 650 grams (Table II and Fig. 6). 
When calculated on the basis of unit weight, 
however, fetal oxygen consumption re- 
mained nearly constant and averaged 0.4 
ml. per 100 grams per minute (Table II 
and Fig. 6). These figures agree fairly well 
with those Acheson, Dawes, and Mott ob- 
tained from the studies of fetal lambs." 

III. Comparison of uterine and fetal val- 
ues. Figs. 7 and 8 compare the data on total 
blood flow and oxygen consumption of the 
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whole pregnant uterus to those of the fetus 
in the same patient. It can be seen that 
both uterine and fetal blood flows as well 
as uterine and fetal oxygen consumptions 
increased progressively and in a parallel 
fashion throughout pregnancy. At any 
given period of gestation, however, and 
particularly after the eighteenth week, the 
blood flow and oxygen consumption of the 
whole pregnant uterus were much higher 
and increased at a much faster rate than 
those of the fetus. This marked difference 
between the values of the fetus and those 
of the pregnant uterus cannot be accounted 
for solely on the basis of the need to supply 
the enlarging uterine mass itself. The larg- 
est portion of blood flow is probably des- 
tined for the placenta and intervillous space 
and is required to transport the essential 
elements for the growth of the fetus. This 
hypothesis is supported by the following 
evidence: (a) the greatest increase in uter- 
ine blood flow and oxygen consumption co- 
incides with the greatest period of placental 
growth and at a time when the placental 
weight is larger than or equal to that of 
the fetus; (b) our previous studies'® in 
pregnant sheep have shown that the blood 
flow to the pregnant uterus falls onlv 
slightly after the. delivery of the fetus but 
decreases sharply after the expulsion of 
the placenta. The same reasoning applies 
to the striking difference in the rate of 
oxygen consumption which exists between 
the uterus and the fetus. It is expected that 
an organ which performs a multiplicity of 
functions, such as the placenta, would re- 
quire a great amount of oxygen for its high 
_metabolic activities. Such a high oxygen up- 
take by placental tissue has been observed 
in in vitro studies.’® 


Comment 


It is generally believed that the fetus 
in utero lives in a hypoxic state. Barcroft”° 
established the concept of “Mount Everest 
in utero” by which he compared fetal life 
to adult life at great altitudes. He based 
his concept on his findings of a low oxygen 
saturation and pressure in the cord blood 
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of fetal lambs and of other animals. Simi- 
lar findings have been reported in humans 
and in animals by various investigators.*'-** 

Barcroft and his associates*® attempted 
to study the circulatory adjustment of the 
pregnant uterus in animals. Although they 
used a somewhat crude technique, they were 
able to show that in the pregnant rabbit the 
blood flow and oxygen consumption of the 
uterus increased proportionally to the 
growth of the fetus. 

The present data show clearly that in 
human subjects the circulation of the preg- 
nant uterus adjusts itself effectively to the 
growth of the conceptual product. Up to 
the twenty-eighth week of pregnancy, the 
blood flow to the uterus increases progres- 
sively with the increase in the gestational 
age, and the increment is largely absorbed 
by the placenta. Whether the same rate of 
increase continues until the end of gesta- 
tion cannot be stated from the present stud- 
ies since no measurements were made after 
the twenty-eighth week. However, our pre- 
vious studies** in pregnant sheep suggest 
that in the latter part of gestation the rate 
of increase in uterine blood flow is rather 
slow. Assuming that the same occurs in 
human pregnant subjects, then the blood 
flow to the uterus increases rapidly at the 
height of placental growth but would level 
off after the placenta had reached full ma- 
turity, which is supposed to occur near the 
thirty-third or thirty-fourth week of gesta- 
tion. 

The transfer of oxygen from the mother 
to the fetus across the placenta in the sheep 
has been studied by Barron.'* He deter- 
mined the oxygen saturation of the uterine 
and umbilical vessels in the same animal, 
and, by relating the saturation values to 
oxygen dissociation curves, he was able to 
establish an oxygen pressure gradient be- 
tween the maternal and fetal blood. This 
pressure gradient tended to be greater at 
the arterial than at the venous ends of the 
placental capillaries. 

Barron**® further estimated the coefficient 
of oxygen utilization by the cotyledons and 
found it to be higher in twin pregnancy 
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than in single pregnancy. This coefficient of 
oxygen utilization gives a rough estimate of 
the oxygen lost to the uterine tissues and 
to the fetal blood, but gives no indication of 
the oxygen consumption of either the uterus 
or the fetus since it is not related to the 
blood flow. Nevertheless, Barron’s findings of 
different values for single and twin preg- 
nancies suggest that the larger the con- 
ceptual product, the more oxygen is re- 
quired by the cotyledons. 

The present studies, which deal with the 
amount of oxygen consumed by the whole 
pregnant uterus, confirm to a large extent 
those of Barron. The oxygen consumption 
increased markedly with the progress of 
gestation, particularly when the placental 
cotyledons were at their maximal growth. 
Evidently, the primary factor which secures 
this marked increase in the rate of oxygen 
consumption is the striking rise in uterine 
blood flow. 

Although the studies on the fetus have been 
unanimous in showing a low oxygen satura- 
tion of the blood in the umbilical vessels, the 
values in the various series reported have var- 
ied markedly.'*: Under these circum- 
stances, it has been difficult to analyze the 
adaptive mechanisms of the fetus to this 
hypoxic condition, particularly in view of 
the lack of adequate data which would cor- 
relate the low saturation with the fetal 
blood flow and oxygen consumption. Ache- 
son, Dawes, and Mott'* have recently found 
that in lambs the oxygen consumption of 
the fetus decreases markedly when the ar- 
terial saturation falls below 35 per cent. 
These observations suggest that the fetus 
in utero may maintain an adequate oxy- 
gen consumption provided its saturation 
does not fall below a critical level and this 
is achieved largely by an adjustment in the 
fetal blood flow. 

Our data on early human fetuses agree 
very well with those of Acheson and his 


co-workers.'* Total oxygen consumption of 
the fetus increased with the increase i 
fetal weight and the increase was due to 4 
marked rise in fetal blood flow. 


It should be realized, however, that even 
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under the best possible experimental con- 
ditions, measurements of the umbilical blood 
flow and umbilical blood oxygenation, par- 
ticularly in early gestation, are subject to 
a variety of errors, some of>which are as 
yet insurmountable. The small cardiac out- 
put of the fetus, the spasm of the umbilical 
vessels, the effect on the fetus of the anes- 
thetic agents used in the mother, the effect 
of alteration in uterine tonus induced by 
surgical manipulation and by extravasation 
of the amniotic fluid on uterine and placen- 
tal flow, the exposure of the fetus to the 
outside atmosphere—all these introduce er- 
rors in the determinations of blood flow 
and oxygenation of the fetus. It is prob- 
able, therefore, that most of the figures re- 
ported, including ours, do not represent 
the true picture of oxygen supply of the 
fetus in utero in a “basal” state. The fact 
that different investigators have obtained 
nearly similar values, particularly in re- 
gard to oxygen saturation in the umbilical 
vessels, does not prove that these values 
represent the true picture in utero. Analy- 
sis of the data reported by these investi- 
gators shows that practically the same tech- 
niques for obtaining blood samples were 
used and most likely the same errors were 
practiced. This hypothesis receives support 
from studies currently being performed in 
our laboratories.2° Measurement of tissue 
oxygen tension with polarographic elec- 
trodes which do not require blood sampling 
have shown that the oxygen tension of the 
brain of the fetus in utero is equal to that 
of the mother. This finding seems to sug- 
gest that, despite the low oxygen saturation 
in the cord blood, the fetal tissues may not 
be as hypoxic as we have thought in the 
past and that the fetus seems to adjust it- 
self fairly well to the so-called “Mount 
Everest in utero.” 

This adjustment becomes clearer when 
we compare our data (rough as these data 
may be) on blood flow and oxygen uptake 
of the fetus in utero to those reported in 
the literature on neonatal and adult life. 
Assuming, according to Dawes estimates,’ 
that the figures on umbilical vein flow rep- 
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resent roughly 57 per cent of the total out- 
put of the ventricles the total cardiac out- 
put of the fetus in utero would be approx- 
imately 200 ml. per kilogram per minute. 
The cardiac output of the newborn infant 
measured by different methods** has been 
estimated to be close to 164 ml. per kilo- 
gram per minute and that of adult under 
basal conditions is approximately 62 ml. per 
kilogram per minute.?® Therefore, the first 
mechanism of adjustment of the fetus to 
the low oxygen atmosphere is the tremen- 
dously high systemic flow which is three 
times that of the adult. 

The second mechanism of adjustment is 
the higher extraction of oxygen of the fetus. 
While the arteriovenous oxygen difference 
of an adult life under basal conditions does 
not exceed 8 to 10, that of a fetus may be 
double or triple these figures. 

The third factor is the higher oxygen 
capacity of the fetal blood. These three 
factors, together with the ability of the 
fetus for anaerobic metabolism, combine to 
protect and preserve fetal life against un- 
favorable environmental conditions. 


Summary and conclusions 


1. Uterine and fetal blood flow and oxy- 
gen consumption were studied in human 
pregnancy between 9 and 28 weeks of gesta- 
tion. 

2. Total uterine blood flow and total uter- 
ine oxygen consumption increased progres- 
sively throughout this period of gestation. 
However, when calculated on the basis of 
unit weight of pregnant uterus, the blood 
flow and oxygen consumption remained con- 

_ stant during the course of gestation. 

3. The values for uterine blood flow ob- 
tained with the electromagnetic flowmeter 
were Close to those obtained with the nitrous 
oxide method. 

4. Umbilical blood flow and fetal oxygen 
consumption increased progressively with 
the increase in fetal weight and with the 
progress of gestation. When calculated on 
the basis of fetal unit weight, however, both 
flow and oxygen consumption remained 


constant. 
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5. At any given period of gestation, total of adjustment of the fetus to intrauterine 
uterine blood flow and oxygen consumption life. 
were higher and increased at a much faster 
rate than those of the fetus. Probably the 
difference between uterine and fetal values 
is largely absorbed by the placenta. 


We are indebted to Professors John Lind of 
the Karolinska Sjukhuset and Carl Wegeliys 
and Toivo Salmi of the University of Turky 
for their help, advice, and criticism, and to the 
6. These findings are discussed in rela- attending and the nursing staffs of the Turky 


tion to their role in the various mechanisms University Hospital for their valuable assistance, 
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Electrophoretic studies of serum proteins in 


pregnancy and the puerperium and in 


newborn infants 


GEORGE MILLES, M.D. 
JOSEPH B. TETON, M.D. 


ADOLPH J. RABINOVITZ, M.D. 


Chicago, Illinois 


Tue blood proteins constitute a heteroge- 
neous mixture of more or less related sub- 
stances which vary qualitatively as well as 
quantitatively in different physiological 
states and in disease. Thus, Dieckmann’ 
states that “there are undoubtedly changes 
in both the physical properties and chemical 
composition of albumin and globulin in 
pathologic conditions and in normal preg- 
nancy.” 

Methods for the separation of various 
fractions, at first laborious, have gradually 
given way to techniques practical for the 
routine laboratory. Differential salting with 
sodium sulfate is commonly used to sepa- 
rate the blood proteins into an “albumin” 
fraction, which remains in solution, and a 
globulin fraction, which is _ precipitated. 
Tiselius, cited by Gray,? took advantage of 
the varying mobility of positively charged 
protein molecules in solution in an elec- 
trical field and recorded their movement 
optically. The photographed peaks repre- 
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sented concentrations of different protein 
fractions. In the late 1940’s, the partition- 
ing of a solution of proteins was simplified 
by the application of a standard current for 
a fixed period of time to solids such as 
paper, starch, glass powder, silica gel, etc., 
moistened with the protein solution. This 
permitted the measurement of the zones 
thus separated by colorimetric methods. 

The present report is based on a study of 
the serum proteins during pregnancy and 
was stimulated by the observation of an un- 
usual beta zone in the electrophoretically 
partitioned serum proteins from a pregnant 
woman. 


Review of the literature 

Mack* summarized the literature with 
reference to the plasma proteins in preg- 
nancy to 1955 and reported his own find- 


. ings. He concluded that the plasma concen- 


tration of the total proteins and of the al- 
bumin and the gamma globulin fractions 
is reduced and that the alpha 1, alpha 2, 
fibrinogen, and beta globulin fractions are 
increased. He was unable to ascribe any 
significance to these observations in normal 
pregnancy or in the presence of toxemia. 
Levy-Solal and Levy,*** on the other 
hand, had previously called attention to a 
deformity of the albumin curve in the pres- 
ence of toxemia. They interpreted their 
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Fig. 1. Dissimilar curves subtend approximately 
equal areas. 


findings as evidence of the presence of a 
protein peculiar to toxemia and called it 
“Compound X.” 

More recently, several reports of paper 
electrophoresis studies of the blood proteins 
during pregnancy have appeared in the 
French and Italian literature.*?° These sev- 
eral authors reported an increase in the beta 
or in the alpha 2 and beta globulin frac- 
tions of the blood proteins in normal preg- 
nancy. Their findings in toxemia of preg- 
nancy were not consistent. 


Materials and methods 


In the present study, serum proteins were 
fractionated on Whatman No. 3 MM paper 
strips in a Durrum type cell with barbital 
buffer (pH 8.6), with a current of 4.5 
milliamperes for 18 hours, and dyed in 
bromophenol blue for 6 hours. The stained 
strips were scanned in the Analytrol R A 
densitometer by means of the B3 cam and a 
Corning blue glass filter (No. 5031). The 
total proteins were determined by the biuret 
method; 118 total protein determinations 
and protein fractionations were carried out 
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on the serum of 73 ante-, intra-, and post. 
partum women distributed as follows: 

1. Eighteen patients between the seventh 
and fourteenth weeks of pregnancy. Twenty. 
five determinations were carried out on the 
serum from patients in this group, 3 deter. 
minations having been performed on one 
and 2 on each of 5 patients. 

2. Twenty-one patients between the fif- 
teenth and twenty-seventh weeks of preg- 
nancy. Twenty-eight determinations were 
carried out in this group, 2 determinations 


having been performed on each of 7 pa- 


tients. 

3. Twenty-eight patients between _ the 
twenty-eighth and fortieth weeks of preg. 
nancy. Forty-six determinations were car- 
ried out in this group including 6 deter- 
minations on one patient, 3 on each of 3, 
and 2 on each of 7 patients. One patient 
(M. S. 39) had been studied at 26 weeks, 
and the result of this determination is in- 
cluded in Group 2. 

4. Eight women in labor. Five of these 
patients had been studied at least once be- 
tween the twenty-eighth and fortieth weeks 
of pregnancy. The results of the earlier de- 
terminations are included in Group 3. 

3. Nine postpartum patients. Eleven de- 
terminations were carried out in this group. 
One of these patients was studied 3 times in 
the postpartum period. Four of these pa- 
tients had been studied antepartum, one 
ante- and intrapartum, and one was ini- 
tially studied intrapartum. The ante- and 
intrapartum determinations are included 
with their respective gestational groups. 

Similar studies were carried out on the 
cord blood of 10 newborn infants. 

After 10 samples of serum from blood 
hemolyzed to varying degrees was studied, 
it became evident that hemolysis intro- 
duced an artefact of the beta zone and re- 
sulted in poor separation of alpha 2, beta, 
and gamma zones, rendering the results 
worthless. They were discarded. 

Conventionally, the serum protein frac- 
tions have been expressed as grams per 100 
c.c. of blood, or as per cent of the total 
based upon separation of the zones at the 
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lowest point in the valleys between the 
peaks. This technique ignores the form of 


the curve (Fig. 1). We, too, have quanti- 
tated the various fractions. However, in this 
report we have classified the curves on the 
basis of their forms because of an impres- 
sion that this approach might be reward- 
ing. 

The form of the curves can be related to 
the relative heights of the 5 normal zones 
and the sharpness of the zone separation. 
In our experience the form of the albumin 
zone is predictable from the quantitative 
data and therefore nothing is gained by its 
descriptive classification. The alpha 1 frac- 
tion has not proved to be significant, in 
this study, either quantitatively or morpho- 
logically. Our data are reported in terms of 
the form of the beta zone and the relation- 


NON-SPECIFIC PATTERNS 
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ship between the height of the alpha 2, 
beta, and gamma globulin zones, and on the 
sharpness of the zonal separation. 

Graphs were recorded on Spinco chart 
sheets, the smallest divisions of which are 
1 mm. Peaks were considered to be of dif- 
ferent heights if there was a difference of 
more than 3 divisions between the highest 
point of each peak. Poor separation of the , 
alpha 2-beta zones was considered to be 
present when the depth of the intervening 
valley was less than 5 divisions below the 
alpha 2 peak. 


Results 

The graphs were grouped into the follow- 
ing patterns (Fig. 2): 

1. Gamma peak higher than or equal to 
the beta and alpha 2 peaks (Figs. 3-5). 


PREGNANCY DATTERNS TOXIC TYPES 
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Fig. 2. Individual determinations arranged by weeks of gestation and grouped into 3 patterns 
which have been subdivided into groups. Black on white = normal pregnancy. White on 
black = toxemia and borderline toxemia. 
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Fig. 3. Nonspecific pattern, alpha 2 and beta 
peaks of approximately equal height. 


These are nonspecific patterns and were en- 
countered in 18 of 25 determinations carried 
out on serum from women in the first trimes- 
ter; 11 of 28 determinations carried out on 
serum from women in the second trimester; 
6 of 46 determinations carried out on se- 
rum from women in the third trimester; 
one of 8 determinations carried out on 
serum from intrapartum patients; 5 of 11 
determinations carried out on serum from 
postpartum patients. 
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Fig. 4. Nonspecific pattern, beta peak higher 
than alpha 2 but less than gamma. 
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G.T..31Yrs. 
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Fig. 5. Nonspecific pattern as for Fig. 4. 


2. Beta peak taller than either the gamma 
or the alpha 2 peaks and the beta zone 
slender and symmetrical (Figs. 6-8). This 
pattern was encountered in 7 of 25 deter- 
minations carried out on serum from women 
in the first trimester; 16 of 28 determina- 
tions carried out on serum from women in 
the second trimester; 27 of 46 determina- 
tions carried out on serum from women in 
the third trimester; 7 of 8 determinations 
carried out on serum obtained intrapartum; 
5 of 11 determinations carried out on se- 
rum obtained up to 7 weeks post partum. 
This pattern was sufficiently striking to be 
characterized as the pregnancy pattern. 

3. Absence or loss of separation of the 
alpha 2 and beta zones (Figs. 9 and 10). 
This pattern was encountered in one de- 
termination carried out on serum in a 
woman in the twenty-fourth week of preg- 
nancy; 13 (6 patients) of 46 determina- 
tions carried out on the serum of women in 
the third trimester; one determination car- 
ried out on serum from a postpartum pa- 
tient. 

Six of the 7 antepartum patients dis- 
played clinical evidence of toxemia, oF 
borderline* toxemia. Five patients with 
clinical evidence of toxemia or borderline* 
toxemia did not show this pattern. 


*Criteria of American Committee for Maternal Welfare. 


Fi; 


Aus, 
8 a A 
% 25.3 /8.3 /5.0 7.7 33.7 
Fis 
bet 
a | 
Ace. 


: 


or 
with 
line* 


Velfare. 


Volume 79 
Number 1 


L.K.25yrs. 


GID PI: ‘7w3p 
B.P 2/7 E 


YB 


T.P. 6.7 


Fig. 6. “Pregnancy pattern,” 


beta peak; 


This 


pattern 
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% 13.6 13.0 1S #88 


slender symmetrical 
taller than gamma peak and signifi- 
cantly taller than alpha 2. 


evolved from _ previously 


normal pregnancy patterns in 3 patients 
coincidental with clinical evidence of tox- 


emia. 


C. H. 54 (Figs. 11 and 12) is an example 
of a patient whose pattern converted from 
a tall beta peak with clear-cut alpha 2—beta 
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“Pregnancy pattern” as in Fig. 6. 


Electrophoretic Studies of Serum Proteins 


103 


Fig. 8. 


“Pregnancy pattern” 


| 


as in Fig. 6. 


separation into a pattern lacking the alpha 
2-beta separation but retaining the beta 
peak. These changes were coincidental with 
a weight gain of 5% pounds in 2 weeks, a 
blood pressure shift from 120/70 to 136/80, 
and the development of 2 plus pitting 


edema. 
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Fig. 9. Shallow valley between alpha 2 and beta 


peaks. 
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TOXIC OR POTENTIALLY TOXIC PATIENTS WITH NORMAL PREGNANCY CURVES 


‘PATIENT | WaienT 
no. east. | 
Bs | HOSPITALIZED FOR TREATMENT 
40 | 140/100 | OF TOXEMIA 


| 


| | INITIAL CLINIC VISIT: HEMORRHAGIC 
CYSTITIS WITH GROSSLY BLOODY 
33 «COne/ee URINE. E.COLI CULTURED. TRACING 
| DURING LABOR WITH NO 
SIGNIFICANT CHANGE. 


i 


| ELEVATED BP WAS ONLY 
37 146/90 EVIDENCE OF TOXEMIA 


WEIGHT GAIN ONLY EVIDENCE OF 
TOXEMIA 


BP ELEVATED ON ONE OCCASION 
ONLY 


NON TOxIC PATIENTS WITH CURVES 


| | POST PARTUM CURVE - NORMAL 
PAT TERN 


NO EVIDENCE OF TOXEMIA 
DURING PREGNANCY OR 
PUERPERIUM . 


Texi¢ PATIENTS wiTh “Texic” 


132/04 | 2+ +2% 


9/90 | HOSPITALIZED FOR TOXEMIA 
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| 


PATIENTS SHOWING CONVERSION FROM NON Toxic ro TOXIC PATTERNS 
witTH CUINICAL EVIDENCE OF 
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DESCRIBED AS “MODEL” 
PATIENT WHO FOLLOWED 
DIET 
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Fig. 10. ““Normal’’ pattern in patients with toxemia and instances of abnormal pattern. 
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Fig. 11. Normal “pregnancy pattern,” no clinical 
evidence of toxemia. (C. H., No. 54.) 


The postpartum patient whose serum pro- 
teins presented this pattern was delivered of 
a male infant after an uneventful preg- 
nancy. The infant had a hematocrit of 85 
per cent, and he died. Detailed search for 
antibodies or incompatibilities between the 
mother’s and baby’s sera, and the father’s 
and baby’s cells yielded negative results. 
Autopsy failed to reveal an etiological fac- 
tor for this neonatal death. 

The tall beta peak and poor alpha 
2-beta separation were encountered in one 
nontoxic patient (E. S. 65) at 39 weeks. 
It had returned to normal 9 days post 
partum. 

The cord blood from 10 newborn infants 
was characterized by globulin levels con- 
sistently lower than the mother’s and dis- 
playing a nonspecific pattern. 


Comment 


The silhouette as well as the percentile 
distribution and quantitation of the frac- 
tions of electrophoretically partitioned pro- 
teins is a composite of the concentrations 
of the numerous fractions, which go to 


make up the serum proteins, modified by 


the physical properties of the paper and 
the conditions under which the fractiona- 
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Fig. 12. Same patient as in Fig. 11, 2 weeks later. 


tion was carried out. A characteristic of 
such a curve, which is present regardless 
of technique, may be significant. 

The sharp, slender, beta globulin peak is 
striking in silhouette though not evident 
when the data are reported quantitatively. 
This “pregnancy” pattern is seen in curves 
obtained by a variety of techniques. Mack* 
suggested that the beta globulins play a 
role in the transport of lipids and perhaps 
other factors which are increased in preg- 
nancy. This observation may account for 
the tall beta peak herein described. 

Not only have we observed the “beta 
but, based on the sil- 
houette, have observed 2 other phenomena 
in studies of the curves obtained by electro- 


peak of pregnancy” 


‘phoretic partitioning of serum proteins from 


pregnant women: 

1. Poor separation of the alpha 2 and 
beta zones is presumptive evidence of im- 
pending or present toxemia. This occurred 
in 6 of 11 patients with toxemia or with 
clinical features suggestive of toxemia. 

2. Coincidental with the poor alpha 
2-beta separation, the characteristic beta 
peak having been present is frequently lost 
or markedly altered. Such changes were 
seen in L. B. 55, P. D. 30, and C. H 54. 
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Pardelli and Turchetti® published a graph 
of the electrophoretically partitioned serum 
proteins of a patient with toxemia of preg- 
nancy without specifically characterizing 
these features of the graph. 


Summary 


1. The silhouette of proteins partitioned 
by electrophoresis has features not brought 
out by percentile or quantitative methods of 
reporting. 

2. The serum proteins in normal preg- 
nancy fell into (a) a nonspecific pattern 
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which occurred with decreasing frequency 
as pregnancy progressed; and (b) a pat- 
tern characterized by a tall, slender, beta 
peak which occurred with increasing fre. 
quency as pregnancy progressed. 

3. A curve in which the alpha 2 and 
beta zones are poorly separated. This pat- 
tern is strongly suggestive of toxemia of 
pregnancy. 


4. In our material a significant shift away 


from the pregnancy curve characterized by 
a tall, slender, beta peak, once that form 
has developed, was suggestive of impending 
toxemia. 
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Discussion 
DR. HENRY A. TELOH, Evanston, Illinois. 


Electrophoretic methods of analysis are relatively 
new in the diagnostic armamentarium of the 
clinical laboratory and, therefore, there are a 
good many things we do not know about this 
particular method of analysis. 

In order to interpret electrophoretic patterns 
of this nature intelligently, one must take 
into consideration any number of metabolic 
changes which occur in blood during pregnancy 
and changes of a similar nature which may occur 
in other tissues. In attempting to analyze the 
types of curve obtained in this study one must 
consider first nonspecific changes. To reiterate 
what was said in the paper, there are changes 
which occur in pregnancy which are relatively 
nonspecific and which consist of a slight drop 
in the gamma and albumin fractions and an in- 
crease in alpha 1, alpha 2, and beta fractions. 
This drop in the albumin fraction can represent 
about 7 per cent and at times as much as 20 
per cent of the total. When one considers this 
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decrease in albumin and gamma fractions, one 
begins to realize that an increase in other frac- 
tions is relative rather than absolute. 

In order to try to analyze what happens in 
pregnancy, we had better forget about a discus- 
sion of proteins and concentrate on the lipids. 
To those of you who may be surprised at this 
statement, let me point out that in our present 
concepts of chemistry we consider cholesterol as 
one of the end products of chemical manipula- 
tion of macromolecular particles consisting 
principally of lipid and protein in combination. 
One must also realize that during our handling 
of serum we break down larger components into 
smaller components and come up with a thing 
called cholesterol. Lipids do not occur as such 
in the blood stream in great number but occut 
in combination with other components, particu- 
larly protein. 

We must then ‘consider what occurs in elec 
trophoretic analysis of these lipoproteins. In 
general, there are two groups: the alpha and 
the beta lipoproteins. The second major division, 
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the beta lipoproteins, falls into the group occu- 
pied by the beta globulins. There is a smaller 
fraction which in the normal individual is very 
small and follows alpa 2. Taking this into con- 
sideration, what are the alpha globulins? They 
consist of a protein combined with smaller lipid 
particles. The beta globulins contain a larger 
lipid component including most of the choles- 
terol. Taking this into consideration, under what 
conditions do we find an increase in beta 
globulins? We find them especially in those cases 
in which there is an increase in cholesterol: 
hypercholesteremia, the nephrotic syndrome, un- 
controlled diabetes, myxedema, and, as indicated, 
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in pregnancy. An increase in the beta fraction 
is common to all these conditions and is ap- 
parently associated with an increase in blood 
cholesterol. Dieckmann, in his book indicated the 
changes that occur in pregnancy. The serum 
cholesterol levels in the nonpregnant were 175, 
in the first trimester 270, at term 331, and 8 
weeks post partum 254. What does this mean? 
It is logical to assume that an increase in the 
beta globulin is a manifestation of or an ac- 
companiment of the high serum cholesterol 
which occurs in pregnancy. How can this be 
proved? It will take considerable more work, 
and I am afraid would require ultracentrifuga- 
tion methods. 
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Lactic dehydrogenase in pregnancy 


and the puerperium 


DENNIS P. HEIMBACK, M.D.* 
ANTHONY P. PREZYNA, M.D. 


Lackawanna, New York 


T H1s study was undertaken to establish 
the effect of normal pregnancy, labor, and 
the early puerperium on serum lactic de- 
hydrogenase levels. 

One of the most promising of the serum 
enzyme studies recently introduced into clin- 
ical work is lactic dehydrogenase (LDH), 
a glycolytic enzyme widely present in body 
tissues and fluids. Serum elevations of this 
enzyme have been of notable use in the di- 
agnosis of myocardial infarction. In equivo- 
cal cases, LDH has proved superior to the 
transaminase determination, since LDH ele- 
vation persists for a significantly longer pe- 
riod of time after the initial necrosis.’ 

LDH has frequently been noted to be 
elevated in the leukemias, particularly acute 
leukemia and chronic myeloid leukemia. 
West? found that the LDH levels appeared 
to be related to the clinical status of the 
disease. In the same leukemias, Bierman* 
has described elevated LDH activity in 84 
of 85 untreated patients, while all deter- 
minations in 6 patients under active therapy 
were within normal limits. In the same 
series, 7 leukemic patients were studied 
serially, and a good correlation was found 
between clinical status and LDH levels, 
elevations being associated with increase in 
the number of immature cells in the bone 
marrow and with a falling hemoglobin and 
platelet count. 


From Our Lady of Victory Hospital. 


*Present address: Millard Fillmore 
Hospital, Buffalo, New York. 


The activity of this enzyme in serous ef- 
fusions and in cerebrospinal fluid has also 
been studied.* In serous effusions LDH ac- 
tivity is less than that of the serum, unless 
malignant cells are in contact with or in 
suspension in the fluid. The elevated values 
found in malignant effusions furnish a sup- 
plemental aid to cytological studies. Simi- 
larly, in cerebrospinal fluid, elevations are 
frequent in metastatic disease, while normal 
values are the rule in primary malignancy. 
Elevated LDH has also been noted to be 
relatively frequent in skeletal muscle dam- 
age, liver disease, lymphomas, disseminated 
carcinoma, and intravascular hemolytic epi- 
sodes. 

The large number of conditions which 
have been reported to alter LDH activity 
in serum indicates the need for a_ broad 
survey of all conditions which affect this 
determination. The ultimate status of this 
promising test must await careful study of 
the influence of a wide variety of states of 
health and disease on serum LDH. The in- 
fluence of normal pregnancy on LDH ac- 
tivity has been variously reported, both nor- 
mal and elevated values having been found. 
These will be discussed in relation to our 
own data. 


Methods and materials 


All determinations were done on serum 
from clotted venous blood. Determinations 
of LDH activity in most specimens were 
made within a few hours, the remainder 
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being refrigerated at —20° C. until the test 
was performed. Care was exercised in the 
handling of all specimens to prevent erro- 
neous elevations due to hemolysis, and all 
grossly hemolyzed specimens were discarded. 
In addition, in those patients with ques- 
tionable hemolysis, in whom elevated values 
were obtained, repeat blood testing was 
done within a short period, usually less 
than 96 hours. If found normal, the pre- 
viously elevated values were discarded from 
the study. In 2 patients with elevated val- 
ues, retesting was not possible, and these 
results are included in the study. 

The patients ranged in age from 15 to 
41 years. Ninety-one patients were utilized 
in the study of LDH in normal pregnancy, 
and a total of 120 determinations were 
made, including the 2 elevated values pre- 
viously mentioned. The specimens were 
drawn during the last 7 months of gesta- 
tion, and in a few patients serial specimens 
were obtained in 3 consecutive months. 
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Forty-one patients were studied in labor, 
delivery, and the puerperium. Specimens 
were taken in active labor, immediately 
after delivery, and at 12 hours, 24 hours, 
and 4 days post partum. Complete serial 
specimens were available in 20 patients, and 
a total of 154 determinations were obtained. 

LDH determinations done at delivery and 
in the puerperium are subject to at least. 
one possible source of error, the probable 
liver cell damage associated in some degree 
with all volatile anesthetic agents. To aid 
in ruling out hepatic origin for LDH eleva- 
tions, serum glutamic pyruvic transaminase 
determinations were done on 55 of the 154 
blood specimens. 

Serum LDH was determined by use of the 
spectrophotometric method of Wroblewski 
and LaDue.® In our own laboratory, serum 
values in a comparable nonpregnant female 
control group ranged up to 680 units per 
milliliter of serum, coinciding with the up- 
per level of normal of Wroblewski. 
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Fig. 1. Serum LDH levels during 


normal pregnancy. 


ef- 
also 

ac- 
less 
in 
lues 
Uup- 
imi- 

are 

mal 

Icy. 

be 
am- 

ted 

epi- 
hich 
ivity 

‘oad 

this 

this 
y of 
of 
> in- 

ac- 
nor- 
und. 

our 

nder 


110 Heimback*and Prezyna 


Serum 


Units per ml. 


eee 


January, 1960 
Am. J. Obst. & Gynee, 


. 2. Serum LDH levels. 


Results 


Serum LDH in pregnancy. One hundred 
and thirty-two determinations were per- 
formed on 91 patients during the last 7 
months of gestation. Twelve of the speci- 
mens were either grossly hemolyzed or were 
discarded because early repeat determina- 
tions were completely within normal limits. 
Two other elevated values were obtained, 
one in the fifth month and one in the ninth 
month of gestation. These determinations 
could not be checked and hence are in- 
cluded with the 118 normal values in Fig. 1. 

From the values plotted on the scatter- 
graph, it is apparent that neither normal 
pregnancy, nor any period thereof, causes 
elevation of serum LDH activity (Fig. 1). 


LABOR DELIVERY Ii2hrs.PP 24hrs.PP 4days PP 


Serum LDH in labor, at delivery, and 
post partum. Fig. 2 presents the LDH de- 
terminations taken in active labor, in the 
delivery room immediately after delivery, 
and at 12 hours, 24 hours, and 4 days post 
partum. Forty-one patients were studied and 
a total of 154 determinations were per- 
formed. 

In active labor, approximately 25 per 
cent (7 of 27) determinations revealed ele- 
vations, as did 40 per cent (14 of 35) at 
delivery, 33 per cent (9 of 29) at 12 hours 
post partum, 44 per cent (12 of 28) at 24 
hours post partum, and 20 per cent (7 of 
36) at 4 days post partum. 

The configuration of this scattergraph 
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suggests a curve reaching its peak between 
delivery and 24 hours post partum and 
tapering toward normal on the fourth post- 
partum day. In 20 patients serial deter- 
minations were available, and the curves 
obtained were consistent with this suggested 
curve. 

Serum glutamic pyruvic transaminase de- 
terminations were done on 55 of the 154 
blood specimens in this group, including 11 
labor, 16 delivery, 10 twelve-hour, 11 twen- 
ty-four-hour, and 7 four-day postpartum 
specimens. Only 2 slight elevations were 
found, both of which were associated with 
normal LDH levels. These findings suggest 
that the LDH elevations found are not at- 
tributable to liver cell damage due to an- 
esthesia. This fact is supported by the find- 
ing in 2 patients in whom pudendal block 
was the only anesthetic agent used, and in 
whom similar LDH curves were obtained. 


Comment 


The present investigation indicates that 
serum LDH values remain normal in the 
uncomplicated pregnancy. 

Some studies are in disagreement with 
this conclusion. Hill® found elevated values 
in approximately one half of 40 determina- 
tions done during pregnancy, but the stage 
of gestation and the degree of elevation are 
not stated. More recently Knutson’ re- 
ported slight elevations (up to 15 per cent 
above normal levels) in 7 of 100 patients, 
and Hagerman‘ states that LDH activity is 
normal in the first 34 weeks of gestation but 
then rises steadily in the last 6 weeks, reach- 
ing at term an average value of 50 per cent 
above normal levels. Nevertheless, the ma- 
jority of previous studies of this enzyme in 
normal pregnancy report no elevation of 
LDH. West® has reported normal values 
during pregnancy in 70 women, while 
Smith'® reports 100 normal determinations, 
and Little’! recently has stated that in 75 
determinations done during normal preg- 
nancy, all values were within normal limits. 

Previous studies which have included de- 
terminations of LDH in labor have indi- 
cated elevated values in 25" to 40 per cent?® 
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of patients, and our 25 per cent elevations 
in labor are in close agreement with these. 
In the present study this elevation is seen 
to persist and increase through the time of 
delivery, when 40 per cent of patients re- 
veal elevated serum LDH, and then to grad- 
ually taper off and approach normal at 4 
days post partum. These elevations do not 
seem to be attributable to anesthesia associ- 
ated with delivery. 

Indeed, it should not be surprising to see 
elevation of serum LDH levels during this 
period of physiological upheaval and dy- 
namic involution. Specific reasons for these 
elevations are not forthcoming. Two pos- 
sible explanations are readily apparent— 
the element of intravascular hemolysis in 
uterine sinusoids and the active involu- 
tional changes of the uterus, with reduction 
of the protoplasmic mass. 

Postpartum LDH determinations have 
been reported only in the past year, the 
largest series consisting of 15 determinations 
done during the 5 days immediate post 
partum, in which all determinations were 
found to be elevated.*® 

The question remains as to whether LDH 
may be of more specific value in the diag- 
nosis of obstetrical complications. Little,” 
in his recent excellent study of LDH as re- 
lated to placental deficiency, found a high 
degree of correlation between elevated LDH 
in labor and the incidence of placental in- 
farction and fetal distress. Moreover, in 7 
patients with abruptio placentae, elevated 
LDH was obtained in 6 prior to delivery, 
and the elevation seemed to correlate well 
with the amount of retroplacental clot pres- 


‘ ent. This is the first study to indicate pos- 


sible valuable uses for LDH determinations 
in obstetrical complications of pregnancy. 
In our small number of patients (7) who 
had elevated serum LDH during labor, con- 
firmation of placental insufficiency as a 
cause for these elevations was not possible. 
No fetal distress was apparent, and in no 
instance was cry or respiration depressed. 
The average birth weights of the 7 babies 
delivered from parturients with elevated 
LDH did not differ significantly from that 
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of the remaining 20 infants. Although pla- 
centas were not sectioned routinely, no 
gross infarcts were apparent. 


Summary 


1. Serum LDH activity has been studied 
during the course of 91 normal gestations. 
One hundred and twenty determinations 
were made during the last 7 months of preg- 
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nancy, and consistently normal serum levels 


are present. 
2. Elevated LDH activity is present in 
labor, at delivery, and in the early puer- 


perium, and this elevation appears to bear 
no relation to anesthesia. 


We wish to express our gratitude to Mrs. 
Monica Machina and Miss Marjorie Jacobson 
for technical assistance. 
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a controlled study 


RICHARD P. GOTCHEL, 
B. FRANK LOVETT, M.D. 


Camden, New Jersey 


IN RECENT years, there has been an in- 
creasing amount of investigation into vita- 
min B,. absorption in the human being. 
Hellegers and associates have shown that 
vitamin B,. absorption normally is increased 
during pregnancy, although studies by 
Boger and co-workers,’ as well as others,’ 
describe a progressive decrease in By,» levels 
during gestation. It has been shown that 
the fetus at birth has a serum B,. level twice 
that of the mother.* Several cases of cretin- 
ism have also been reported in which the 
mothers had low By,» levels in addition to 
hypothyroidism.’ These facts stimulated us 
to investigate the hematological and clinical 
response of the normal pregnant patient to 
oral B,, therapy. In this study we measured 
the plasma B,, levels of: (a) pregnant pa- 
tients treated with oral B,. and D-sorbitol, 
and (b) plasma B,. levels in a placebo 
group. In addition, we compared both 
groups to determine whether any demon- 
strable benefit was conferred on the patients 
treated with oral Byo. 


Method 

Forty-six women were given oral B,,. or 
a placebo from the first or early part of the 
second trimester of pregnancy until the 
third day post partum. Twenty-two patients 
were given 25 mcg. of oral B,.* and 11 Gm. 
of D-sorbitol* daily. The latter is a crystal- 
line hexahydric alcohol, which has been 


*As components of Vi-Sorbin, supplied by Smith Kline 
& French Laboratories. 


Vitamin Bz absorption during pregnancy: 


M.D. 


shown to increase vitamin B,. absorp- 
tion.°* 

Twenty-four patients received an inactive 
placebo containing glucose with water and 
citric acid. Blood samples were drawn 
monthly and post partum. Plasma Bj, levels 
were determined by microbiological assays 
with use of Lactobacillus leichmanu No. 
7830. Hemoglobin, hematocrit, and red cell 
determinations were made initially, 6 weeks 
before delivery, and 3 days post partum. 
Other observations recorded were: length of 
labor, blood loss, edema, weight gain, com- 
plications of pregnancy, and_ subjective 
symptoms. All patients in both groups were 
given routine oral iron therapy, but no vita- 
min supplement other than vitamin B,,. was 
given. 


Results 


Administration of vitamin B,, produced 
a definite increase in B,, plasma levels above 
those of the control group, as can be seen 
from Fig. 1. This increase was most marked 
immediately following the start of B,,. ad- 
ministration and consistently remained above 
pretreatment and control group levels. Both 
groups exhibited a trend toward lower By» 
levels as pregnancy progressed; however, 
approximately 4 to 6 weeks ante partum, a 
sharp rise occurred and continued through- 
out the immediate postpartum period. 

Blood tests revealed that the red cell 
count, hemoglobin level, and hematocrit 
count of patients in both groups had fallen 
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Table I. Objective and subjective response 
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Vitamin Bi 


Placebo group 


Length labor (average) 
Primipara 
Multipara 
Mild to heavy blood loss 
Edema 
Weight gain (average) 
Pre-eclampsia 
Nausea 
Indigestion 


10 hr., 20 
5 hr., 24 


18 pounds 


8 hr., 40 min. 

3 hr., 50 min. 

24% 28% 

19% 42% 

19 pounds 

0% Yo (2 patients) 
19% 

19% 


slightly during pregnancy and had risen 
again post partum (Fig. 2). No significant 
difference in either the downward or the 
upward phase of the blood picture was 
noted between the control and the placebo 
group. In both groups, the length of labor, 
postpartum blood loss, weight gain, and 
subjective symptoms were essentially similar 
(Table I). There was, however, a two to 
one ratio of occurrence of edema in the 
placebo group (42 per cent) compared to 
the vitamin B,. group (19 per cent). Seven 
patients in the placebo group and 5 in the 
drug group received diuretics following un- 
usually rapid and excessive weight gain. 


Comment 


The preceding data confirm the findings 
of other investigators that plasma B,, levels 
during pregnancy can be significantly ele- 
vated by oral therapy. Chow and associates’ 
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reported a marked elevation of vitamin B,, 
levels following intramuscular and _ oral 
(with D-sorbitol) B,. administration. The 
elevations observed in the present study are 
by no means as marked or consistent, but 
the adjusted averages do show an increase 
of approximately 100 yy per milliliter fol- 
lowing oral vitamin B,, administration. The 
second rise in plasma By, levels at 34 to 
36 weeks of gestation—following the sharp 
rise immediately after the onset of therapy 
—is of special interest. It is possible that 
this second rise may have been due to the 
“lessened hemodilution” which normally 
occurs in the cardiovascular system in the 
last trimester of pregnancy.® This possibility 
is further strengthened by a similar occur- 
rence in the placebo group. The By» rise 
seen in the last trimester contrasts with the 
progressive decrease throughout pregnancy 
seen in other studies.” * Erdberg,’® in addi- 
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Fig. 1. Average plasma By» response in 46 pregnant patients. 
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Fig. 2. Average erythrocyte, hemoglobin, and hematocrit response to B,, and placebo therapy, 


by 46 pregnant patients. 


tion, has reported a postpartum decrease in 
the B,. levels, but his patients also received 
folic acid, making a comparison difficult. 
This third trimester rise, perhaps, could 
partially explain the much greater response 
of Chow’s patients who were treated only 
during the last 6 weeks of pregnancy.’ 

One factor worthy of further investiga- 
tion is the lesser edema seen in the drug 
group. One wonders whether the B,. and/or 
D-sorbitol were the principal factors caus- 
ing a diminution of edema. D-sorbitol, in 
addition to its ability to increase B,. absorp- 
tion, has laxative and humectant qualities.” 
It is also interesting to note that the only 
patients to develop pre-eclampsia were in 
the placebo group. While the size of the 
sample is too small to make this difference 
Statistically significant, further investigation 
with larger numbers of patients should 
clarify the relationship, if there is one, be- 
tween B,. levels, D-sorbitol, and fluid reten- 
tion. 

The study showed no significant altera- 
tions in the hematological picture as a result 
of B,. therapy. Although the value of B,» 
to the pregnant woman is yet to be as- 
certained, this study has proved that By. 
levels throughout pregnancy can be main- 


tained above pretreatment levels by oral 


therapy. 


Summary and conclusion 


1. Plasma vitamin B,,. levels in 46 pa- 
tients were determined throughout preg- 
nancy. Twenty-two patients were given 25 
mcg. of vitamin B,. and 11 Gm. of D- 
sorbitol, orally, daily; 24 patients were given 
an inactive placebo. 

2. Following therapy, plasma By, levels in 
the study group were consistently higher 
than in the placebo group. 

3. Oral administration of vitamin By, 
with D-sorbitol can substantially increase 
plasma vitamin B,, levels. 

4. The vitamin By. levels throughout 
pregnancy are graphically demonstrated; 
the sharp rise in the last month is thought 
to be partially due to the “lessened hemodi- 
lution” of the vascular system. 

5. The possibility that vitamin B,. and/ 
or D-sorbitol play a role in preventing water 
retention is briefly discussed; further inves- 
tigation should be undertaken to clarify 
this question. 

6. The value of supplementary vitamin 
B,. therapy for the normal pregnant patient 
is not yet known. 
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Studies in placental permeability 


Transmission of poliomyelitis antibodies, lipoproteins, 


and cholesterol in single and twin newborn infants 


MORRIE M. GELFAND, M.D.* 
GEORGE J. STREAN, M.D.* 


VITAUTAS PAVILANIS, M.D.** 


JOSEPH STERNBERG, M.D.** 


Montreal, Quebec 


IN PREVIOUS papers, we have com- 
pared the electrophoretic pattern in parturi- 
ent and cord blood in normal and in patho- 
1 There is a significant 
increase of the relative level of fetal y 


logical pregnancies. 


globulin as compared to the maternal y 
globulin level. This relative hypergamma- 
globulinemia of the newborn has been con- 
sidered as an indication of its physiologic 
maturity. Transfer of the maternal y globu- 
lin to the fetus starts toward the sixth month 
of the pregnancy; its rate is different from 
that of the other serum proteins. Indeed, 
whereas the albumin and the other fractions 
are transferred at approximately the same 
rate throughout the last trimester, the rate 
of transfer of the y fraction is very low at 
the beginning (16 to 20 per cent of the 
maternal value), but it increases sharply 
and reaches the maternal level during the 
eighth month; the fetal level then exceeds 
the maternal level, so that at term the ratio 
of fetal/maternal y globulin is 1.35-1.50. 


From the Department of Gynaecology 
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After birth, the y globulin level of the in- 
fant’s serum diminishes gradually and 
reaches its lowest level toward the fourth 
month, when the infant apparently starts to 
elaborate its own y globulins. This cycle 
allowed us to establish an index of physio- 
logical prematurity, sometimes different 
from the chronological or the weight cri- 
terion: a relative hypogammaglobulinemia 
of less than 0.7 might be considered as an 
indication of prematurity, at least as far as 
the immune protection processes are con- 
cerned. Fig. 1 gives the comparative values 
of serum proteic fractions in mother and 
newborn in full-term and premature infants 
at various ages, while Fig. 2 schematizes the 
life cycle of the y globulins in terms of the 
ratio of fetal/maternal y globulin. 

The F/M (fetal/maternal) ratio for y 
globulin might also be an indication of 
physiological postmaturity; indeed there 
might be a relative hypogammaglobulinemia 
indicating either an alteration of placental 
permeability or decay of the already trans- 
ferred y globulin. Work is in progress to 
determine the validity of this hypothesis. 

This selective permeability of the placenta 
for the y globulins is apparently part of the 
mechanism of passive protection in the 
early months of life. Although the nature of 
the transferred y globulins is incompletely 
known, numerous investigations have estab- 
lished the transfer of various antibodies— 
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pertussis, autoantibodies, etc.** The prob- 
lem of the placental transfer of poliomyelitis 
antibodies presented a special challenge, ow- 
ing to the recent mass vaccinations. We 
hoped to time the vaccination of the preg- 
nant woman so that the highest titer of 
maternal antibodies would coincide with 
the moment of maximum rate of transfer of 
the y globulins through the placenta. This 
in its turn should ensure the highest level 
of protecting antibodies in the newborn and 
therefore longer protection of the infant. 
Six pregnant women were vaccinated at 
various stages of pregnancy and the titer of 
neutralizing antibodies was determined be- 
fore term and during and after parturition. 
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The comparative data of the antibody levels 
are presented in Fig. 3. 

The half life of the infant’s antibodies 
has been estimated as being approximately 


55 days; this will offer 4 to 6 months’ pro- 
tection in a newborn with a high initial 
titer, provided that the titer of neutralizing 
antibodies determined in our experiments 
reflects the actual level of protecting anti- 
bodies. The gradual decrease in antibody 
titer is an indication that during the first 
months of life the infant is incapable of 
elaborating its own antibodies. Comparison 
between the antibody titer and the level of 
the total y globulin in infants failed to show 
any significant correlation between these 2 


% 7 Glob. 


Newborn at birth 


Some, 65 days old 


3.1 


Fig. 1. Evolution of the fetal/maternal gamma globulin ratio in function of the age of the 


fetus. 
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Fig. 2. Variation of the fetal/maternal ratio. 


parameters in the samples taken at birth 
as well as during the first months of life. 
This is apparently in contradiction to our 
former findings regarding the y globulin 
cycle; however, poliomyelitis antibodies are 
only a minute fraction of the entire y globu- 
lin, and the only possible informative corre- 
lation would be between the sum of the 
known antibodies in the infant’s serum and 
the level of the fetal y globulin. 

An interesting finding was the difference 
in the antibody titer in the serum of 2 non- 
identical twins (Fig. 3). This led to the 
following questions, the working hypothesis 
of the present paper: Is the placenta uni- 
formly permeable for antibodies as well as 
for other constituents, as far as its entire 
area is concerned? In 2 separate placentas 
in one uterus (such as in the case of non- 
identical twins), would it be possible to 
detect physiological or even pathological 
differences in permeability by examining the 
comparative rates of transfer of antibodies 
or even of other metabolites? 

The above points are examined in this 
paper; the placental permeability has been 
studied from both metabolic and immuno- 
logical points of view. The level of naturally 
occurring poliomyelitis antibodies has been 
studied in the mother and in the newborn 
infant, simultaneously with a more detailed 


analysis of the proteic components of the 
serum. The ratio between the transfer rate 
of antibodies and metabolites might offer 
information about the first question. The 
second point was approached by comparing 
the rate of transfer in twins, both identical 
and nonidentical. 


Material and methods 


The maternal and cord blood was taken 
from two groups of subjects: (1) six normal 
full-term single deliveries of either sex; (2) 
seven deliveries of twins (4 identical, 3 
nonidentical) and one delivery of triplets. 
In one mother, labor was induced at term 
because of pre-eclamptic toxemia; another 
set of twins was 10 weeks premature; both 
survived and are well. The set of triplets 
was of approximately 5% months’ gesta- 
tion, and they survived for a few hours 
after delivery; the onset of labor was spon- 
taneous and its course uncomplicated. At 
the present moment all the babies except 
the triplets, their ages ranging between 6 
and 9 months, are alive and well. 

The blood samples were taken during 
parturition and a control sample was taken 
in the mother a few hours after delivery, 
in order to correct the possible errors due 
to changes in blood volume during delivery. 
The blood was collected and allowed to 
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clot, and the nonhemolyzed serum was im- 
mediately separated. The following deter- 
minations were carried out: (1) neutralizing 
poliomyelitis antibody titer, by the technique 
described in a previous paper®; (2) electro- 
phoretic pattern and quantitative estima- 
tion of serum proteins by photometry and 
subsequent planimetry of the area; (3) 
lipoprotein electrophoresis with prestained 
serum and “cardboard separation.’”® The 
staining of the lipidic material prior to the 
electrophoretic run offers the advantage of 
leaving a white background on the paper, 
which is almost impossible to obtain in the 
classical procedure without a considerable 
loss of fats during removal of excess dye- 
stuff. The quantitative estimate of lipopro- 
teins was performed either by direct pho- 
tometry and planimetry or by elution of the 
dyestuff and subsequent spectrophotometric 
determination at 680 my. Another sample 
of serum was simultaneously prestained with 
only 1/10 of the dyestuff and parallel mi- 
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gration of the lipoproteins was carried out; 
the cardboard was dried, cut into strips, 
and extracted with alchol:ether (1:1). The 
total and esterified cholesterol was deter- 
mined in each fraction; the presence of a 
small amount of dyestuff did not interfere 
with the Liebermann-Bourchard reaction. 
neither with its photometric determination, 
The cholesterol was determined by the 
a few 
samples, simultaneous determination of the 


Sperry-Schoenheimer method. In 


phospholipids was carried out in the lipidic 
extract of the separated fractions, by sulfo- 
perchloric digestion and subsequent phos- 
phorus determinations by the Fiske-Sub- 
barow procedure. 


Results 


A. Placental transfer of neutralizing poli- 
omyelitis antibodies in twins. The results 
are presented in Table I and Figs. 4 and 5. 
It has not been felt necessary to repeat the 
determination in control mothers, since this 


Table I. Poliomyelitis neutralizing antibodies in parturient and twin serum 


Mother 


(average) 


Twins 
(average) | 


Subject Type 


| Ratio 
Ratio F/M | Twin I/II | 


Remarks 


Lal. 1/16 1/8 
1/258 1/65 
1/102 1/50 


1/22 1/10 
1/8 1/5 
1/26 1/8 


Kurtz 1/8 1/6 
1/5 5 
1/22 1/22 


1/10 1/4 
1/32 1/32 
1/300 1/850 


1/105 1/854 
1/266 1/216 
1/31 1/26 


1/32 1/20 
1/9 1/4 
1/21 1/14 


1/14 1/15 
1/400 1/12 


1/200 1/650 
1/410 1/220 
1/10 1/15 


0.50 1.00 
0.25 0.63 
0.50 1.00 


0.48 0.75 
0.60 1.00 
0.31 1.00 


0.75 0.62 
1.00 1.00 
1.00 0.36 


0.40 1.00 
1.00 1.00 
2.82 2.40 


Identical 


Identical 


Identical 


Nonidentical 


8.50 ‘ Nonidentical 


Nonidentical 


Triplets 


Pre-eclamptic 
toxemia 


2a 
|... 
Sheil. I 
II 
III 
Amen. I | 
II 
III 
Smelt. I | 
II 0.83 ete 
III 0.87 1.30 
Selc. I 0.62 4.00 PF 
II 0.45 1.00 
III 0.75 1.48 
II 1.07 1.28 0.40 
III 0.03 0.72 1.45 
Sweet. I 3.25 1.60 P| 
II 0.54 2.20 
III 1.50 2.75 
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Fig. 3. Placental transfer of neutralizing poliomyelitis. antibodies, relative values. M, maternal 
ults titer taken as 100 per cent; I, II, III, fetal titer for Types I, II, and III. 
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Fig. 4. Neutralizing poliomyelitis antibodies in twins. 
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RELATIVE VALUES. 
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IN TWIN 


100% 


| 


= 


Globuin 


0.80 


| 


RELATIVE LEVELS OF 
TWIN 


Fig. 5. Neutralizing poliomyelitis antibodies in twins. 


has been established in our previous work. 
Several points should be noted on examina- 
tion of the table and figures: 


1. The placental rate of permeability of 
naturally occurring poliomyelitis antibodies 
in twins is not different from that of the 
control group of single deliveries. Also, the 
rate of transfer is similar to the rate noted 
in mothers who have been previously vac- 
cinated with Salk vaccine. 

2. The antibodies are transferred as early 
as the fifth month of gestation, as noted in 
the serum of triplets. It might be note- 
worthy to mention that even if the triplets 
did not survive because of atelectasis, they 
were already protected from the immuno- 
logical point of view, at least with polio- 
myelitis antibodies. 

3. The rate of antibody transfer is not 
influenced by the occurrence of pre-eclamptic 
toxemia. 

4. The level of neutralizing antibodies in 
twins is in the same range and has the same 
wide variations as in single deliveries. 

5. There is a significant similarity be- 


FOETAL GAMMA GLOBULIN. 
1: 1.00 


tween the level of antibodies in the identical 
twins examined; the nonidentical twins did 
not exhibit this feature. 

B. Electrophoretic patterns of serum pro- 
teins in twins. The electrophoretic patterns 
and the ratios fetal/maternal y globulins 
are presented in Figs. 6, 7, and 8. 

The following remarks must be made. 

1. The previous assertion regarding the 
relative hypergammaglobulinemia in new- 
born infants is again confirmed in_ this 
work. Indeed, the full-term newborn infant 
had an average ratio fetal/maternal y 
globulin of 1.35, with a range from 1.13 to 
1.47 (the two patterns presented in Fig. 6). 
The two premature sets of infants, the 
twins and the triplets, exhibited a significant 
relative hypogammaglobulinemia, namely, 
0.15 for the triplets (Fig. 7) and 0.68 for 
the twins. This last point is interesting, since 
the relatively significant of y 
globulin in the serum of the 5% months’ 
triplets suggests that the y globulin transfer 
has begun earlier than in the cases pre- 
viously studied, where no y globulin was 
detected at this stage. 
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2. In the serum of the case of pre- 
eclamptic toxemia, the ratio fetal/maternal 
y globulin was significantly high—respec- 
tively, 1.63 and 1.54—but the mechanism 
of this phenomenon is different than that 
in normal deliveries. Indeed the maternal y 
globulin is considerably diminished, while 
the fetal level is not affected in the same 
manner, having an absolute value near that 
of the serum of the other newborn infants. 
It might be speculated that although the 
toxemia alters the renal permeability for 
serum proteins, apparently it does not affect 
the placental permeability for y globulins. 

3. The electrophoretic pattern of serum 
proteins is remarkably similar in the twins 
as well as in the triplets, from the quantita- 
tive as well as the qualitative point of view. 
There is no significant difference between 
the electrophoretic pattern of the proteins 
of identical and nonidentical twins; how- 
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ever, there is a difference in the proteic 
pattern in the twins delivered of the toxemic 
mother; Twin I had a relatively higher y 
globulin level and Twin II had a signifi- 
cantly higher f fraction (Fig. 8). 

C. Lipoprotein patterns in twins. The re- 
sults of the determination of lipoproteins 
are presented in Table II and Figs. 9, 10, 
and 11. : 

The lipidic material separated by our 
procedure has been designated by the fol- 
lowing names: (1) neutral fats, (2) fatty 
acids, (3) 8 lipoprotein, and (4) a@ lipopro- 
tein. The first two fractions have been an- 
alyzed for their proteic content, and the 
absence of proteins entitled us to designate 
them as free fatty material. The neutral fat 
component is probably carried by the B 
lipoprotein during the electrophoretic migra- 
tion constituting the well-known “trailing” 
process. However, there is another fraction 
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TWIN._1. = 
TWIN UL 
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Fig. 6. Proteic patterns in serum of full-term normal twins. 
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F/M 


Fig. 7. Electrophoretic patterns of serum proteins in serum of triplets (51/2 months; survived 
6 hours after delivery). 


TOXEMIA 


Fig. 8. Electrophoretic patterns of serum proteins in a case of pre-eclamptic toxemia. 
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Number 
Table II. Lipoproteins in maternal and cord serum (relative values: total 
lipoproteins = 100 per cent) 
| | Btr+a 
NF FA B a B/a | NF + FA 
Mothers 
Full-term normal deliveries 
Single Average ( 5) 40.4% 27.1% 35.4% 10.9% 3.40 0.93 
Range 31.9-54.0 18.4-36.0 22.8-43.5 7.4-15.7 2.70-4.60 0.43-1.41 
Twins Average ( 6) 37.4% 23.2% 34.4% 9.0% 3.85 0.86 
Range 31.8-48.5 9.0-30.1 20.1-48.2 3.2-14.0 2.1-7.1 0.34-1.45 
Pathological deliveries 
Premature (2) 
Twins 32.1% 23.1% 37.3% 7.5% 5.05 0.81 
Triplets 35.4% 19.6% 33.2% 11.8% 3.00 0.82 
Pre-eclamptic toxemia (1) 25.7% 24.5% 35.8% 14.0% 2.50 1.00 
Newborn 
Single Average ( 5) 40.9% 31.0% 14.1% 11.0% 1.59 0.40 
Range 34.8-49.4 29.1-34.2 10.3-22.0 10.3-11.7 0.87-2.10 0.28-0.48 
Twins Average (12) 50.9% 30.0% 15.1% 8.5% 1.78 0.33 
Range 39.0-61.2 20.5-39.9 6.3-28.9 6.4-12.5 1.01-3.40 0.15-0.74 
Premature 
Average ( 5) 77.1% 13.6% 9.1% 1.50 0.29 
Range 71.0-82.6 10.5-16.8 6.9-12.2 1.3 -1.61 0.21-0.35 
I 41.0% 35.7% 19.8% 3.5% 5.7 0.32 
Pre-eclamptic toxemia 
(one set of twins) IT 47.9% 33.4% 13.8% 4.9% 2.8 0.23 


which migrates through the electrophoretic 
field despite its lack of proteins. Its speed 
is considerably slower than that of the 
lipoproteins. We have designated this frac- 
tion “fatty acids” without having the an- 
alytical proof that it is constituted by fatty 
acids, the only fatty material whose small 
electrical charge allows a reduced degree of 
migration. The fatty acids do not appear 
consistently in the lipidogram; often they 
remain in the neutral fat fraction. We have 
established a ratio expressed by the formula 
8B + a/NF + FA and indicating the amount 
of lipids incorporated in the lipoproteins as 
related to the total lipidic content of the 
serum. 

The 8 and a@ lipoproteins do not differ 
in our procedure from the fractions ob- 
tained by the classical electrophoretic sepa- 
ration with thin paper and poststained se- 
rum. However, a salient feature of the card- 
board electrophoresis with prestained serum 
is the visable difference between the lipidic 


material, stained deep blue by the acety- 
lated Sudan Black NB, and the hemoglobin 
or bilirubin (Fig. 9). Hemoglobin migrates 
before the 8 lipoprotein as a reddish-brown 
stained zone, while bilirubin migrates usu- 
ally with the albumin fraction (probably 
the direct fraction in the Van der Bergh 
reaction) constituting a faint orange zone 
detectable especially in the newborn in- 
fant’s serum. Often it is possible to note a 
brownish zone near the £ lipoprotein, 
markedly visible in the serum in patholog- 
ical deliveries (Fig. 11); the nature of this 
pigment has not been determined as yet. 

The presence of the various zones dis- 
tinctly colored is an advantage for direct 
examination of the lipoproteic pattern, in- 
asmuch as it allows immediate detection 
of hemolysis or bilirubinemia. On the other 
hand, it is an obstacle for direct photomet- 
ric estimation as the values of light trans- 
mission are too high in the pigmented zones 
and give erroneous results in the direct es- 
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Fig. 9. Lipoprotein patterns in maternal and fetal serum in single deliveries. 


timate of the lipidogram. Therefore, the 
data presented here were obtained by ex- 
traction of the stained areas and photomet- 
ric determination at 680 mu. 

The average values for an adult non- 
pregnant woman are: NF = 35-40 per 
cent; FA = 20-25 per cent; @ lipoprotein 
= 35-40 per cent; a lipoprotein = 10-12 
per cent; B/a = 3-5; B + a/NF + FA = 
0.90-1.20. 

1. At first sight, the lipidogram of the 
pregnant woman is not significantly changed 
as compared to that of the nonpregnant 
woman; however, one must infer that so 
important a hormonal modification as that 
occurring during pregnancy is bound to be 
reflected in the lipidic metabolism and de- 
tected in the lipoprotein pattern. We are in 
the process of examining the evolution of 


the lipoproteins before and during preg- 
nancy and of assessing the rate of intensity 
of the metabolic processes reflected in the 
lipidogram. - 

The relatively small difference in the a 
lipoproteins in the pregnant woman as com- 
pared to the nonpregnant woman is sur- 
prising, owing to the high level of circu- 
lating estrogens in the pregnant woman. 
This point might have far-reaching conse- 
quences; indeed, the present trend in the 
prevention of atherosclerotic diseases en- 
deavors to diminish the ratio of B/a lipo- 
proteins, both by diminishing the f frac- 
tion and especially by increasing the a frac- 
tion. The estrogens have been suggested 
especially suitable for this purpose, because 
they are supposed to shift the lipidogram 
high 
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Fig. 10. Lipoprotein patterns in serum of mothers and twins. 


Therefore, if the B/a ratio does not dimin- 
ish significantly during pregnancy, then the 
mechanism of the “lipodiatic action” plus 
that of estrogen must be related to other 
factors. 

2. The lipoprotein pattern in serum of 
parturient women is not significantly dif- 
ferent from that of the pattern during preg- 
nancy; the ratio B/a = 3.40 is well in the 
range of pregnant and nonpregnant women. 
There is no significant difference in the 
lipidogram of women delivered of single 
babies or twins. 

3. The lipidogram of the full-term nor- 
mal newborn infant is characterized by the 
following features: 

a. A significant relative decrease of the 
ratio 8 + a/NF + FA, which reaches values 
ranging between 0.20 and 0.70, with an 


average of 0.40. This is less than half the 
value in mothers, suggesting that the new- 
born infant uses more free fats than lipo- 
proteins, in opposition to the adults, who 
use more lipoproteins than free fats. 

b. A significant relative decrease of the 
8 lipoprotein, which diminishes from an 


-average of 33 to 37 per cent in the mother 


to 13 to 15 per cent in the newborn infant. 
c. On the other hand, there is an in- 
crease of the a lipoprotein, whose absolute 
value is 11.0 per cent in single deliveries. 
d. Obviously, the ratio B/a is consider- 
ably lower than in maternal serum, owing 
to the two changes previously mentioned. 
The ratio B/a averages 1.59 in newborn, 
as compared to 3.40 in parturient serum. 
e. The lipoproteins of the twins are simi- 
lar to those of single deliveries, in so far as 


synec, 
| : | 
| | | 
MOTHER | & | 
i 
— 
| | 
| 
{ 
{ 
i 


128 Gelfand et al. 


MATERNAL BLOOD 
_ STILLBORN DELIVERY 


MOTHER 


PREMATURE 7 MOS. 
NON-IDENTICAL TWINS 


MOTHER 
PRE-ECLAMPTIC TOXEMIA 


INDUCED LABOUR 
NON-IDENTICAL TWINS 


NF Hb 


January, 1960 
Am. J. Obst. & Gynec, 


\\ 
\ 


\ 


Fig. 11. Lipoproteins in serum of mothers and twins in premature or toxic deliveries. 


the former features are concerned. The 
B/a ratio is 1.78 (1.01-3.40) and the 
B + a/NF + FA averages 0.33 (0.15-0.74). 
There are no significant differences between 
the lipoproteins of identical and nonidenti- 
cal twins. 

f. The sex factor is of no importance in- 
asmuch as the lipoprotein pattern is con- 
cerned; the female single and twin new- 
born infants have the same amount of a 
lipoproteins as the males. Of course, one 
has to take into account the high level of 
circulating estrogens in the blood of the 
newborn of either sex, a fact which might 
be related to the relatively high level. 

g. The premature twins or triplets do 
not differ in their lipidogram from the full- 
term twins; perhaps the ratio 8B + a/NF + FA 
is lower, ranging between 0.21 and 0.35, 
with an average of 0.29; the B/a ratio has 
the same values as in the other newborn 
infants, averaging 1.50 (1.30-161). 

h. The twins delivered of the toxemic 
mother have a lipidogram with the same 


low 8 fraction as in the other cases, but in 
one case the level is 19.38 per cent, whereas 
the second twin had only 13.8 per cent. The 
a lipoprotein was significantly lower than 
in normal deliveries, respectively, 5.7 per 
cent and 2.8 per cent instead of 9 to 11 per 
cent as in the normal newborn infants. 
Naturally, the B/a ratio is higher than the 
average, 5./ and 2.8, respectively, while 
the B + a/NF + FA ratio shows less ac- 
centuated variation (0.23 and 0.32). It is 
important to note that only in twins of 
toxemic mother have we found a difference 
between the 2 newborn infants, in the pro- 
teic pattern as well as in the lipidogram 
(Fig. 12). 

D. Cholesterol determination in the lipo- 
protein fractions. The total cholesterol level 
in the serum of pregnant women of this in- 
vestigation ranges between 160 mg. per cent 
and 405 mg. per cent, with an average of 
245 mg. per cent. There is no significant 
difference in the cholesterol value in the 
serum of parturient women with single de- 
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liveries or twins, either at full-term or at 
premature delivery. Also, the serum of the 
mother of triplets did not deviate from 
the average range. The patient with pre- 
eclamptic toxemia had a high value—410 
mg. per cent—but this value does not seem 
sufficiently high to justify it as a special 
feature. 

The analysis of the distribution of choles- 
terol in the lipoproteic fractions leads to the 
following conclusions: 

1. The neutral fat and fatty acid frac- 
tions are devoid of cholesterol; the traces 
which are usually detected are probably due 
to trailing of the 8 lipoprotein cholesterol. 
This is true in mothers as well as in new- 
born infants. 

2. The fB fraction contains the largest 
amount of cholesterol, ranging between 115 
and 294 mg. per cent, with an average of 
165 mg. per cent; the @ fraction has far less 
cholesterol, averaging 35 mg. per cent. If 
the respective ratios of the lipoproteins are 
compared to their cholesterol content, one 
might assume that the cholesterol is evenly 
distributed in the lipidic material of each 
lipoprotein. The ratio of B/a cholesterol 
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reflects the B/a lipoprotein findings; its 
values average 4.0 (1.7-6.7). The ratio of 
esterified/free cholesterol, presented here in 
only a few cases, did not exceed the nor- 
mal range (0.3). 

3. The cholesterol content of the cord 
blood is considerably lower than that of 
the corresponding maternal blood. The av- 


erage value is 110.0 mg. per cent with a' 


range of 57.2-130.8 mg. per cent. There is 
no significant difference between the cho- 
lesterol level in single or twin deliveries, nor 
did the serum of premature twins show any 
difference from the average value (109 and 
110 mg. per cent). The highest value noted 
was in one of the twins delivered of the 
toxemic mother (139.8 mg. per cent). It is 
unfortunate that the amount of serum of 
the triplets was not sufficient to afford an 
accurate evaluation of the cholesterol level. 

4. The distribution of the cholesterol in 
the lipoproteic fractions leads to the inter- 
esting constatation that the fetal ~ lipo- 
protein contains significantly less cholesterol 
than the same fraction in the maternal 
blood; the B fraction has a cholestérol level 
ranging between 33.1 and 73.8 mg. per 
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Fig. 12. Comparison between the lipoprotein level in fetal and maternal blood, relative values. 
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Table III. Cholesterol level in serum lipoproteins in parturient and newborn 


January, 1969 
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Total cholesterol B lipoprotein a lipoprotein a 
Subject (mg.% ) (mg.% ) (mg.% ) Ratio B/a 
Single deliveries 
Maternal serum 263 203 80 2.54 
(172-363) * (109-246) (48-118) (1.71-4.40) 
Cord serum 118 61 57 1.07 
(101-133) (52-74) (44-69) (0.89-1.24) 
Ratio fetus/mother 0.42 0.30 0.71 0.42 
(0.32-0.77) (0.21-0.68 ) (0.61-0.94) (0.31-0.54) 
Twin deliveries 
Maternal serum 248 206 33 6.24 
(173-300) (130-294) (28-43) (3.00-7.43) 
Cord serum 92 51 41 1.24 
(57-124) (33-69) (19-56) (0.73-1.98) 
Ratio fetus/mother 0.37 0.25 1.24 5.00 
(0.23-0.72) (0.18-0.53) (0.69-1.53) (3.21-6.65) 
Premature twins 
Maternal serum 264 199 65 3.06 
Twin I 110 67 43 1.55 
Twin II 109 62 47 1.32 
Ratio fetus/mother 0.42 0.32 0.69 0.52 


Pre-eclamptic toxemia 


Maternal serum 406 
Twin I 140 
Twin II 120 
Ratio fetus/mother 0.32 


282 124 2.25 

109 31 3.51 

87 33 2.64 
0.35 0.26 1.17-1.51 


*Range is in parentheses. 


cent, while the @ fraction averages almost 
the same value. The B/a ratio is signifi- 
cantly lower in newborn infants, sometimes 
being even less than 1.0. 

This constatation is valid for single de- 
liveries as well as for twins or premature 
deliveries. The sole exception is constituted 
by the serum of the twins delivered of the 
toxemic mother, where the B/a cholesterol 
ratios have the respective values 3.51 and 
2.64. 

The cholesterol level in twins does not 
show significant differences beyond the an- 
alytical error of the determination; this is 
valid in identical or nonidentical twins. The 
greatest difference between twins has been 
noted in the toxemic case, where the values 
were, respectively, 139.8 mg. per cent and 
120.0 mg. per cent. 

5. Comparison between the cholesterol in 
the maternal and newborn lipoproteic frac- 
tions gives the following data: 

Fetal 8 lipoproteic cholesterol/maternal 
B lipoproteic cholesterol = 0.27 (0.18-0.67). 


Fetal lipoproteic cholesterol/maternal 
a lipoproteic cholesterol = 1.18 (0.59-1.54). 
There is no difference between twin and 
single deliveries, nor between premature and 
full-term newborn infants. Only the a fetal/ 
maternal ratio in the toxemic patient is 
considerably lower (0.33) instead of the 
average 1.18 value, while the # fetal/ ma- 
ternal ratio does not differ significantly 
from the average (0.26 versus 0.27). 


Comment 


The salient features of this investigation 
have been discussed during the presenta- 
tion of the results, therefore, we will now 
endeavor to answer the 2 working hypothe- 
ses mentioned at the beginning of the paper. 

1. Does the placenta have uniform per- 
meability for the various constituents ex- 
amined (antibodies, proteins, lipoproteins, 
cholesterol ) ? 

The answer to this question is offered by 
the examination of the ratio of fetal/ma 
ternal level in the various constituents stud- 
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ied. A first constatation is the well-estab- 
lished finding of the relative hypergamma- 
globulinemia in newborn infants, as well as 
the relative hypogammaglobulinemia in the 
premature infants. Fig. 13 summarizes the 
observations of this investigation: 

If we take into account only this ratio, 
we must overlook the important factor of 
the cord blood level of the constituents 
elaborated by the fetus. This could con- 
siderably modify some data, but the gen- 
eral aspect of the phenomenon can be in- 
ferred safely from this schema, even if the 
level of the fetal metabolites is unknown at 
present. 

Nevertheless, it should be said that the y 
globulins as well as their carried antibodies 
are exclusively elaborated by the mother, so 
that the fetal level represents only the trans- 
fer rate; as for the other constituents of 
fetal origin, our present techniques are un- 
able to discriminate between a maternally 
elaborated and a fetally elaborated metabo- 
lite. Perhaps new immunochemical or radio- 
isotopic approaches will shed some light 
upon this point, as they succeeded in identi- 
fying fetal hemoglobin by paper electropho- 
resis. 

With this restriction, the examination of 
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Fig. 13 shows that the constituents in 
equilibrium are: a, globulins, a lipoproteins, 
and poliomyelitis antibodies. The placental 
permeability is definitely increased in the 
case of y globulin and free fats, and we can 
speak of decreased permeability in the case 
of B and a, globulins, 8 lipoproteins, and 
cholesterol. In the last case the decrease 


must be considered as real, for it is estab- 


lished that the fetus elaborates cholesterol; 
thus, the actual decrease must be lower even 
than the calculated one. As for the free fats, 
the increased placental permeability should 
be accepted only as an alternate hypothesis 
to that of a modified integration rate of the 
free fats in the fetal lipoprotein molecule 
as compared to the maternal integration 
rate. 

There is no relationship between molecu- 
lar weight or size of the transferred con- 
stituent and its rate of permeability; thus, 
the permeability is increased for free fats 
(M.W. = 800) as well as for the y globulin 
(M.W. = _ 150,000-300,000), whereas the 
permeability is decreased for the small sized 
cholesterol molecule (M.W. = 370) as well 
as for the huge f lipoprotein (M.W. = 
1,300,000-3,000,000). Of course, one must 
consider that cholesterol is still an integral 
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Fig. 13. Comparative study of fetal/maternal ratio of serum constituents as related to their 


molecular size and shape. 
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ANTIBODIES GAMMA BETA ALPHA.2 
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Fig. 14. Comparison between the concentration of antibodies and metabolites in serum of 


identical and nonidentical twins. 


part of the lipoproteins during the trans- 
fer, but the data found in the literature 
confirm this random rate of transfer for 
other metabolites.*-?° 

Could one speculate that the mechanism 
of placental transfer is not merely a passive 
physicochemical selective filtration process, 
but that it involves a more active secre- 
tion process localized in the placental tis- 
sue? The problem is far from being under- 
stood at present, but experiments with P*? 
made as early as 1942 by Nielson™ suggest 
that there might be a breakdown of the 
phospholipidic molecule in the placenta, 
with a further resynthesis in the fetal blood; 
this has been reinvestigated later by Pop- 
jak with similar conclusions.‘ The slow 
transfer of liposoluble vitamins A and K 
have suggested to Lund and Kimble’ that 
they might be retained by placental lipids. 

In summarizing, the data obtained in this 
investigation are in concordance with the 
abundant material found in this subject in 
the literature, but, the interpretation varies 
from other opinions® attributing an impor- 
tant role in the permeability to molecular 
size; this has been found to be in the case 


of autoantibodies by Wiener and Sonn,’ but 


more work is necessary in order to establish 
a relationship between these two param- 
eters. 

It must also be emphasized that the study 
of the maternal and cord blood does not 
represent the true rate of transfer occur- 


ring during pregnancy, since the maximum 
rate of transfer has been established by in- 
vestigators to be in the decline preceding 
the parturition. 

2. Is the rate of transfer similar in two 
regions of the same placenta, or in two 
separate placentas in one uterus? 

The answer to the first part of this ques- 
tion is very difficult to give for human 
placentas, although it might be speculated 
that a large single placenta could have areas 
of varying rates of transfer. In our opinion 
however, this is not the core of the prob- 
lem, because investigations with labeled 
substances have shown that the turnover 
rate of the transferred substance is the es- 
sential feature in  maternal-fetal  ex- 
changes.'* 15 

The second part of this question could 
be summarized in the graphic representa- 
tion of the rate of transfer in twins, by tak- 
ing the relative values of their transferred 
constituents. 

The examination of Fig. 14 leads to the 
conclusion that the metabolites have almost 
the same values in twins, be they identical 
or nonidentical, full-term or premature. The 
only difference between the twins has been 
noted in neutralizing antibodies, which have 
similar levels in identical twins and variable 
levels in nonidentical twins. However, one 
must be cautious in taking this fact as 4 
sign of variability in the rate of transfer im 
two separate placentas, for the antibody de- 
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termination is subject to a higher degree of 
fluctuation than the chemical assay of me- 
tabolites. 

The comparison between the metabolites 
of twins in pre-eclamptic toxemia shows 
that there are significant variations in some 
constituents, such as the a, globulins, the 
a lipoproteins, and cholesterol. It is inter- 
esting to note that the newborn infants 
were of different sizes, a fact which might 
be in accordance with the variation found 
in the serum constituents. 

For the time being, we must conclude 
that in normal pregnancies the placenta has 
the same rate of permeability throughout 
its entire area. The pathological placenta, 
such as in pre-eclamptic toxemia, has prob- 
ably regions of variable permeability. 

This assumption opens the way to in- 
vestigations in the placental permeability 
in pathological pregnancies, and it might 
lead to findings useful for tne diagnosis of 
metabolic disturbances during pregnancy. 


Conclusions 


1. The rate of transfer of poliomyelitis 
antibodies in twins is similar to that pre- 
viously found in single deliveries; it is not 
changed in premature twins, neither in 
twins delivered by a toxemic mother. The 
antibody titer in nonidentical twins is more 
variable than in identical twins. There is 
no significant relationship between the y 
globulin level and the antibody titer. 
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2. The y globulin level in twins aver- 
ages the same higher relative value than the 
maternal level in full-term deliveries; it is 
lower than the maternal level in premature 
twins or triplets. There is significant similar- 
ity between the proteic compounds of the 
twin’s serum, either identical or noniden- 
tical. 

3. The lipidogram of the newborn is 
characterized by a high neutral fat and 
fatty acid content and a significantly low 
B fraction and B/a ratio. The a@ lipoprotein 
has almost the same absolute values in the 
mother as in the newborn infant. There is 
no significant difference between the lipido- 
gram in twins, be they full-term or prema- 
ture, identical or nonidentical. 

4. The cholesterol level in newborn in- 
fants is closely related to the lipidogram. 
There is a significant diminution of the 
cholesterol content of the £ lipoprotein in 
newborn, as compared to the maternal 
values; no significant differences have been 
noted between the cholesterol levels in the 
serum of each of a set of twins. 

5. There is no uniform permeability for 
the examined constituents; no relationship 
has been found between the rate of trans- 
fer and the molecular size or molecular 
weight of the transferred constituents. 

6. In normal pregnancies, the placenta 
has apparently the same _ permeability 
throughout its entire area, as noted in iden- 
tical and nonidentical twins. This was not 
found in a case of pre-eclamptic toxemia. 
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T HE small “insufficient” placenta has been 
a speculative issue for some time. Interest 
in this subject was provoked by the recent 
birth at the Sloane Hospital for Women of 
a 3,500 gram term infant with severe acido- 
sis (pH 6.87) and markedly deranged 
metabolism without apparent etiology ex- 
cept the presence of a placenta of 187 
grams (placental coefficient 0.053). The 
literature contains a paucity of controlled 
and definitive data for standardization or 
interpretation of the significance of pla- 
cental/fetal weight ratios. 

In 1925 Adair and Thelander* summarized 
the literature and noted that most authors 
had observed that placental weight varied 
with fetal weight, but otherwise noted no 
correlations. Subsequent studies, in general, 
were concerned with only the weight of the 
fetus'? or with the relationship of fetal 
weight and placental weight.* In one in- 
stance,‘ an intensive mathematical study 
was made of the relationship among pla- 
cental weights, placental areas, gestational 
sac sizes, and fetal weights. 

In a study of birth weights and placental 
weights in pre-eclampsia, Baird and asso- 
ciates,” in contraposition to previously pub- 
lished opinions,'® concluded that the “small 
baby syndrome” was a rarity. Schdmig* 
scrutinized placental anomalies in regard 
to fetal weight and noted the adherent pla- 
centa to be slightly smaller than other pla- 
centas. 

Schaeffer, as noted by Needham,’ de- 
scribed in 1898 a decrease in the placental/ 
fetal weight ratio as gestation progressed. 
Although few contributors have studied this 
ratio in respect to gestation, a summation 
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The significance of placental/fetal weight ratios 
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of the data recorded in the literature,®: 7 
determination of the mean placental/fetal 
weight ratios from this data, and the plot. 
ting of these mean values versus the length 
of gestation result in a hyperbolic curve 
(Fig. 1). During the first weeks of gestation 
the trophoblastic tissue weighs more than 
the fetus as evidenced by a ratio greater 
than one. The ratio reaches equivalence at 
about 314 months’ gestation and thereafter 
shows a gradual decline. At term the pla- 
centa weighs about one seventh as much as 
the infant. 

Sinclair,® in 1948, utilizing standardized 
methods, plotted placental/fetal weight 
ratios versus the weight of the infant. He 
estimated a probable absolute minimum 
ratio (0.10 to 0.11) which would be com- 
patible with intrauterine life. In a subse- 
quent publication,’® however, he noted a 
live birth in which the ratio was 0.064. No 
description of the case was given. He con- 
cluded from his data that the human pla- 
centa undergoes changes during gestation 
which increase its capacity to transfer me- 
tabolites and compensate for its slow growth 
when compared to the fetus. Relative im- 
maturity in the placenta corresponded to 
a high placental/fetal weight ratio and rela- 
tive maturity to a low ratio. Sinclair’? ob- 
served that with a high placental/fetal ratio 
the infants were frequently lethargic or 
suffered from hydrops fetalis of Rh incom- 
patibility or were reactors to maternal dia- 
betes or hypothyroidism. 

In 1954, Kloosterman and Huidekoper 
studied placental/fetal weight ratios (pla- 
cental coefficients) in term and postterm 
births. Their 731 infants born at term with 
normal placentas had a mean ratio of 0.148 
while those born postterm (after 290 days) 
had a mean ratio of 0.144. From their ob- 
servations, a placental coefficient less than 
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0.13 in the presence of placental infarction 
and a placental weight of less than 500 
grams was associated with an intrauterine 
death rate of 17 per cent. The disparity 
between the above authors’ ratios is ap- 


parent. 


Methods 


The placental/fetal weight ratios, here- 
after termed as placental coefficients, were 
determined in 956 consecutive third tri- 
mester deliveries. The only selection of cases 
was that the length of gestation be greater 
than 28 weeks and that the last menstrual 
period be ascertained with some degree of 
confidence. 

In order to avoid errors in mensuration, 
all placentas were prepared in a similar 
manner. The cord was excised 5 cm. from 
the chorionic plate, the extraneous mem- 
branes were trimmed close to the placental 
margin, four 2 to 3 cm. incisions were made 
through the large vessels in the chorionic 
plate in order to provide adequate drainage 
of excess blood, the placentas were cleansed 
free of excess blood and clots, and all the 
placentas were weighed with the same scale. 
The length of gestation was calculated by 
the method of Naegele. The placental co- 
efficient was ascertained by dividing the 
placental weight in grams by the fetal 
weight in grams. In multiple gestations in 
association with a single placenta, the pla- 
cental coefficient was calculated by using 
the sum of the fetal weights as the denomi- 
nator. 


Results 

The mean gestational age for the 956 
cases is 38.8 weeks, which is comparable 
to the data of others.*: 11 The fetal weights, 
placental weights, and placental coefficients 
are expressed as the mean + 1 standard de- 
Viation* in Table I by 2 week increments. 
The period of 37 to 41 weeks’ gestation is 
colligated as a term group and 42 weeks’ 


*Standard deviation (s.d.) = Xd? where d — de- 


n 
viation from the mean and n = number of observations. 
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PLACENTAL/FETAL WEIGHT RATIO 


i 
ie) 10 20 30 40 
GESTATION IN WEEKS 


Fig. 1. Placental/fetal weight ratios versus length 
of gestation as determined from values in the lit- 
erature. 


gestation as a postterm group. As the third 
trimester progresses, the placental coefficient 
gradually decreases while the fetal and pla- 
cental weights gradually increase. The pla- 
cental coefficient is essentially stable after 
37 weeks’ gestation. The rather large stand- 
ard deviations in the early weeks of the 
third trimester occur by dint of small popu- 
lation samples. The rather large standard 
deviations in the placental and fetal weight 
groups attest to the wide weight variations 
that are present at any stage of gestation. 
If one considers the 837 cases with 37 or 
more weeks of gestation, in regard to the 
normal frequency of distribution, one may 
anticipate that approximately 95 per cent 


of placentas will have a placental coefficient 


between 0.10 and 0.18. One may further 
expect that only one of every 300 cases 
would have a placental coefficient less than 
0.08 or greater than 0.20. Therefore, any 
term birth which has a placental coefficient 
less than 0.10 may be considered as a rela- 
tively small placenta and less than 0.08 may 
be assuredly termed an abnormally small 
placenta. A relatively large term placenta 
may be defined as having a placenta co- 
efficient greater than 0.18. An abnormally 
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Table I. Third trimester fetal weights, placental weights, and placental coefficients 


Weeks of | 


gestation No. of cases 


Placental weight 


Placental 
Fetal weight coe ficient 


28-30 
31-32 
33-34 
35-36 
37-41 
42+ 482 


344 
403 
395 
413 
451 


It It I+ I+ I+ I+ 


2,108 = 1,055 
2,330 + 940 
2,642 = 581 
2,800 + 618 
$,215 = 498 
3,410 52/ 


.193 + .074 
187 = OF 
152 = .028 
147 = .029 
.140 + .022 
141 021 


It It I+ I+ 
I+ 1+ 1+ 1+ 


I+ 


Total 448 


I+ 


I+ 


3,169 = 547 


142 + 098 


*All values expressed as mean + 1 standard deviation. 


large term placenta may be identified by a 
placental coefficient greater than 0.20. 

Further evaluation of these 837 cases re- 
veals 11 cases with placental coefficients less 
than 0.1 and 13 cases with coefficients 
greater than 0.18. The mean weight values 
for these placentas (Table II) demonstrate 
that the high coefficient cases are associated 
with placentas weighing almost twice as 
much as the low coefficient cases while the 
mean fetal weight in the high coefficient 
group is only gq less than in the low co- 
efficient cases. Therefore, the major varia- 
tion is in placental weights. 

These 24 cases did not vary significantly 
from the remaining 813 cases in respect to 
maternal age, parity, or hypertension. There 
was no instance of toxemia or other sig- 
nificant maternal derangement except one 
case of polyhydramnios of unknown eti- 
ology. This case was associated with a high 
coefficient value. Contrary to expectations, 
there were no diabetic, syphilitic, or eryth- 
roblastotic placentas in the high coefficient 
group. 

In spite of the small number of cases, 


Table II. Weight values in deviates exceeding 
the mean + 2 standard deviation 
(37+ weeks of gestation) 


Placental Placental 
coefficient coe ficient 


> .180 < .100 


Number (n) 13 11 

Placental weight 
(mean) 

Fetal weight 
(mean) 


587 grams 323 grams 


3,045 grams 


3,344 grams 


there is an apparent increase in the inci- 
dence of circumvallate and severe circum- 
marginate placentas: 2 circumvallate pla- 
centas in the low coefficient group and 2 
severe circummarginate placentas in the 
high coefficient group. There were 4 cases 
of fetal distress,* 2 in each group. One 
stillbirth of unknown etiology, in which 
necropsy revealed only evidences of anoxia, 
was associated with a placental coefficient 
less than 0.10. If one is permitted to embel- 
lish one’s data by considering those cases 
where the placental coefficients are less than 
0.10 and greater than 0.18 as one group, 
these cases may be compared with the 813 
cases falling within the mean + 2 standard 
deviations (Table III). The probabilities of 
chance occurrence of the severe circum- 
marginate and circumvallate placentas, un- 
explained stillbirth, and fetal distress cases 
are < .02, < .001, and < .01, respectively. 
The chi-square test,¢ utilized for these de- 
terminations; is somewhat unreliable when 
applied to small numbers of This 
modifies the validity of these apparently 
significant differences. 


cases. 


Comment 
It would seem that the case cited in the 
introductory remarks where the placental 
coefficient was 0.053 (more than 4 standard 
the 


deviations from mean) is associated 


*Fetal distress is defined as persistent slowing of the 


fetal heart tones to less than 100 beats per minute be- 


tween uterine contractions. 


served frequency of occurrence 


+Chi-square test: where f is the ob 


1 


and f; is the frequency 


expected according to a hypothesis, 
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Table III. Frequency of complications in 
deviate versus normal placentas 
(37+ weeks of gestation) 


| Cases within | Cases outside 


| mean +t 2 mean + 2 
S.D. S.D. 
Number (n) 813 24 
Fetal distress 24 (3%) 4 (16.5%) 
Stillbirths, unex- 
plained 5 (0.6%) 1 (4.2%) 
Circumvallate or se- 
vere circummar- 
ginate placenta 40 (4.9%) 4 (16.7%) 


with an extraordinarily small placenta. The 
exhibited abnormal metabolism might con- 
ceivably be secondary to “placental in- 
sufficiency” or a lack of placental reserve. 
The former phrase is used with reticence 
because it has been recently overused for 
any unexplained fetal-placental mishap or 
variation. 

The purpose of this presentation is to 
determine the normal frequency distribution 
of the placental coefficient and to define 
the small and the large placenta. If one 
makes the assumptivn that the standard 
deviation of the mean of the placental co- 
efficients is approximately the same at any 
stage of the third trimester as it is at term, 
one may calculate the probable limits of 
normalcy for earlier stages of gestation by 
referring to the means expressed in Table I. 
For example, any placental coefficient less 
than 0.09 or greater than 0.21 might be 
considered abnormal at 32 to 34 weeks of 
gestation. Any coefficient less than 0.13 and 
greater than 0.25 might be considered ab- 
normal at 28 to 30 weeks of gestation. Of 
course, such calculations are only approx- 
imations. 

The apparently increased frequency of 
stillbirth and fetal distress is provocative. 
The validity of these observations may be 
questioned because of the limited number 
of cases. The presence of 2 circumvallate 
placentas in association with small placental 
coefficients fits the predicted. 

To consider the placental coefficient, per 
se, as a measure of placental sufficiency or 
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reserve would be a naive view. Undoubtedly, 
pathological changes, variations at the cellu- 
lar level, and numerous other factors will 
modulate the significance of the placental 
coefficient in a given case. One has only to 
view Fig. 1 to be impressed by the adapta- 
bility of the placental-fetal relationship. 


Summary 


The placental coefficient (placental 
weight/fetal weight) was determined in 
956 third trimester births in order to as- 
certain and define the abnormally small or 
large placenta. With the described methods, 
any term infant with a placental coefficient 
less than 0.10 and greater than 0.18 may 
be considered to have a relatively small or 
large placenta. Any coefficient less than 
0.08 or greater than 0.2 at term may be con- 
sidered to be associated with an abnormally 
small or large placenta. The data are pre- 
sented and discussed in respect to the 
clinical significance and applicability. It 
seems that marked deviations in the pla- 
cental coefficient are associated with peri- 
natal adversities. 
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A giant placenta 


A case report 


J. LEE DOCKERY, M.D. 
Miami, Florida 


T HE average placental weight is approxi- 
mately 500 grams, or one sixth the weight of 
the child. Adair and Thelander’ in their 
study of 392 placentas, found the average 
placental weight to be 473 grams with the 
greatest being 830 grams. Sinclair,’ in his 
analysis of placentas from 1,443 live births, 
recorded weights varying from 120 grams to 
975 grams. Ferguson* reported that 82 pla- 
centas, collected as controls in a clinical ex- 
periment, had an average weight of 466 
grams. In syphilis, the placenta may weigh 
one fourth, one third, or even one half as 
much as the fetus. Large placentas have 
been observed in cases of erythroblastosis. 

Since placentas weighing over 1,000 grams 
are apparently very unusual, it seems worth 
while to report this case. 

In the literature from 1945 through 
August, 1958, there were reports of only 3 
placentas weighing 1,000 grams or more. 
Chavigny* reported a normal placenta 
weighing 1,650 grams from a diabetic patient 
with kidney disease but with no evidence of 
Rh incompatibility or syphilis. A 1,000 gram 
placenta was reported by Magnin® in 1949 
and a 1,080 gram placenta was reported by 
Riviere® also in 1949. Only in the case cited 
by Chavigny did the infant live. In these 3 
cases the maternal serological test for syph- 
ilis was negative. 


Mrs. R. L. F., a 26-year-old gravida v, para iii, 
Negro woman, was admitted to the Jackson 
Memorial Hospital on July 25, 1958, in active 
labor. The membranes had ruptured spontane- 


From the Department of Obstetrics- 
Gynecology, University of Miami School 
of Medicine, and the Jackson Memorial 
Hospital. 


ously shortly before arrival. The patient had 
received antepartum care elsewhere. Her weight 
on admission was 163% pounds (76.3 kilo- 
grams), a weight gain of 13% pounds during 
pregnancy. Other than a complaint of dizzy 
spells during the last 2 weeks of pregnancy, the 
patient had had no antepartum difficulties. 

This patient’s obstetrical history was unre- 
markable except for one spontaneous miscar- 
riage at 3 months’ gestation. All previous 
deliveries, reportedly normal, were attended by 
a midwife. The largest child had weighed 10 
pounds at birth, the smallest child 9 pounds. 
The patient’s last delivery was 2'/2 years previ- 
ously. 

Physical examination on admission to the 
hospital was not remarkable. The fundus was 
36 cm. above symphysis pubis. The back was 
to the right with the fetal heart tone heard in 
the right upper quadrant at a rate of 144 per 
minute. The presenting part was thought to be 
breech and at Station minus 2; the cervix was 
4 cm. dilated; the membranes had ruptured and 
the pelvis was thought to be adequate. A 3 plus 
pretibial edema was present. 

Laboratory data showed hemoglobin to be 4.1 
Gm. per cent which, after a thorough hematolog- 
ical work-up, proved to be an iron-deficiency 
anemia. Urinalysis was normal. Sickle cell prep- 
aration was negative. Rh was positive and type 
was O. 

A normal 2 hour, 8 minute labor terminated 
with a spontaneous delivery of a 3,836 gram (8 
pound, 9 ounce) grossly deformed infant. The 
delivery of the baby was followed immediately 
and spontaneously by delivery of a_ placenta 
weighing 1,984 grams (4 pounds, 6 ounces). The 
anomalies of the infant included hydrocephalus 
and a large omphalocele. There was almost com- 
plete exstrophy of the entire abdominal contents. 
No cry was ever elicited. Respirations were poo 
and the infant died shortly after delivery. 
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Fig. 1. Giant placenta; weight, 4 pounds, 6 
ounces (1,984 grams). 


On microscopic examination of the placenta 
no evidence of syphilis or any other pathological 
condition could be found. Special stains failed 
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to demonstrate Spirochetes. An autopsy was not 
performed on the infant. 

Because of the suspected association of syph- 
ilis with unusually large placentas, this patient’s 
past history was carefully reconstructed. In 1948, 
she was first diagnosed as having late congenital 
syphilis and received 3 adequate courses of peni- 
cillin in 1948, 1951, and 1955; her serological 
test for syphilis remained positive but low titer. 
A child born in 1953 had a negative serological 
test for syphilis. At the time of the present de- 
livery the VDRL was weakly reactive, and the 
Kahn test 3 plus. The spinal fluid examined was 
negative. The patient also had a normal glucose 
tolerance test and blood urea nitrogen. The 
diagnosis was late syphilis, adequately treated, 
without sign of activity. 

The patient received multiple transfusions 
and was discharged on oral iron therapy. Her 
subsequent health has been good. 


Summary 


This is a case report of an unusually large 
placenta, weight 1,984 grams, associated with 
infant anomalies in a woman with a past 
history of syphilis who, at the time of de- 
livery, was cured of this infection. 
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Pregnancy complicated by diabetes 


JAMES D. GARNET, M.D. 
Philadelphia, Pennsylvania 


DurRiInc the past 3 decades increased 
knowledge in the management of pregnancy 
complicated by diabetes has all but elimi- 
nated the associated infertility, the increased 
frequency of early abortion, and the high 
maternal mortality rate. Interest now is 
focused primarily upon reducing the peri- 
natal loss of viable infants born of diabetic 
mothers. 

According to Jackson’ the diabetogenic 
action of the increased levels of circulating 
adrenal corticosteroids provides additional 
stress to the pancreatic islet cells during 
pregnancy. In the potential diabetic this 
may give evidence of disease long before 
clinical diabetes would have become recog- 
nizable in the nonpregnant state. The ob- 
stetrician, therefore, is afforded an unparal- 
leled opportunity to detect diabetes in its 
earliest stages. 


Material 


On the obstetrical service of the Pennsyl- 
vania Hospital 81 viable pregnancies oc- 
curred in 58 diabetic patients during the 18 
year period from 1940 through 1957. The 
incidence of diabetes complicating preg- 
nancy during this period was 1 in 650 de- 
liveries (Table I). The pregnancies were 
equally divided between private and serv- 
ice patients. Thirty-two pregnancies oc- 
curred in Negro patients and 49 in white 
patients. The youngest patient was 17 years 
of age and the oldest was 45. Ninety per 
cent of the pregnancies occurred in patients 
between the ages of 20 and 39 years. The 


From the Pennsylvania Hospital. 


Presented at a meeting of the Obstetrical 
Society of Philadelphia, Oct. 2, 1958. 


over-all perinatal mortality rate for the hos- 
pital during this period was 2.67 per cent. 


Table I. Incidence of diabetes complicating 
pregnancy 


No. No. pregnancies 
No. preg- | diabetic in diabetic Inci- 
nancies patients patients | dence 


52,701 58 81 1:650 


Classification of severity 


The degree of severity of diabetes associ- 
ated with pregnancy has a direct relation- 
ship to the incidence of maternal com- 
plications and fetal survival rate. Several 
classifications, each of which has a place 
in the ultimate formulation of a plan of 
management for both the pregnancy and 
the complicating diabetes, have been pro- 
posed. Unfortunately a variance of opinion 
has resulted in a different standard being 
used in determining the degree of severity 
in each classification. 

The oldest and probably the most widely 
utilized classification is that propounded by 
White and associates.? The severity of dia- 
betes in this classification is based on his- 
torical data which include age at onset and 
duration of the disease, as well as the ob- 
jective findings relating to the progression 
of vascular damage (Table II). White's 
classification was the first major contribu- 
tion to a systematic approach to the evalu- 
ation of the severity of diabetes complicated 
by pregnancy and must necessarily remain 
fundamental to our understanding of this 
problem. 
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Table II. Historical-vascular classification of 
severity of diabetes complicating pregnancy™ 


Class A ‘Glucose tolerance test diabetes” or 
“chemical diabetes” requiring no 
insulin 


Class B Onset over age 20; duration less than 
10 years; no vascular disease 


Class C Onset age 10-19; duration 10-19 years; 
minimal vascular damage 


Class D Onset under age 10; duration over 20 
years; hypertension, retinitis, or 
minimal vascular sclerosis 


Class E Calcified pelvic vessels 
Class F Nephritis 


Diametrically opposed to White’s stand- 
ards of severity is the group* * who believe 
that the degree of metabolic deficiency as 
measured by insulin requirements is the 
most mportant factor in judging severity 
of diabetes in pregnancy (Table III). 


Table III. Classification of severity of dia- 
betes complicating pregnancy according to 
insulin requirement 


Mild Dietary control; no insulin required 


Moderate Less than 50 units insulin required 
per day for chemical control 


Severe 50 units or more insulin required per 
day for chemical control 


Tolstoi, Given, and Douglas* * believe that 
even without long duration and the sequelae 
of vascular damage, the patient who is 
prone to ketosis and who requires large 
amounts of insulin to control this compli- 
cation has severe diabetes. It would seem 
that this is particularly true when fetal sur- 
vival is evaluated in relation to episodes of 
maternal ketosis. 

More recently Pedowitz and Shlevin’® 
have proposed a simplified classification 
based upon fetal risk (Table IV). It is gen- 
erally agreed that renal damage or marked 
sclerosis of the pelvic vessels when associ- 
ated with pregnancy complicated by dia- 
betes offers increased fetal risk. Duration of 
the metabolic abnormality becomes a meas- 
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Table IV. Classification of severity of dia- 
betes according to fetal and maternal risk 


Unfavorable group 


A. Fetal Renal insufficiency or ex- 
tensive sclerosis of pelvic 
vessels 

B. Maternal Coronary disease or exten- 


sive retinopathy 


Favorable group 
age of onset, duration, or 
insulin requirement 


urement of severity, from the obstetrical 
point fo view, only if these organic changes 
are present. Maternal risk is increased when 
extensive retinopathy and coronary disease 
are present. This then becomes the unfa- 
vorable group in which there is unquestion- 
ably increased risk to either or both the 
fetus and the mother. Occasionally, preg- 
nancy may be contraindicated in such pa- 
tients. The favorable group consists of all 
other cases, regardless of age of onset, dura- 
tion, or insulin requirements. It has been 
demonstrated® * that there is no significant 
difference in fetal salvage in patients re- 
quiring insulin and those not requiring in- 
sulin for control of diabetes. However, in 
the favorable group the fetal hazard will be 
increased if maternal ketosis develops. This 
complication does not depend upon dura- 
tion of the disease or amount of insulin re- 
quired, but rather upon faulty medical man- 
agement or poor patient cooperation. This 
fact has been demonstrated dramatically 
by Pedersen and Brandstrup’s® reported low 
fetal loss in their group of “long treated” 
patients who were hospitalized at 32 weeks’ 


. gestation or earlier and remained in the 


hospital under extremely careful medical 
supervision until delivery was effected. 

In this study, when the patients were 
classified according to White’s criteria of 
duration and age at onset of diabetes, all 
but 4 fell into relatively mild categories 
(Table V). 

When the patients were classified accord- 
ing to their insulin requirement it was noted 
that 17 required no insulin. Forty-five re- 
quired less than 50 units of insulin per day, 
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Table V. Historical-vascular classification 


Class | No. pregnancies | Fetal loss | % 
A 17 0 0 
B 50 8 16 
Cc 10 2 20 
D 4 1 25 
E 0 0 0 
F 0 0 0 


and 19 required 50 units or more of insulin 
per day for metabolic control of the dia- 
betes (Table VI). 

Classification of the patients according to 
the prognosis for fetal salvage or maternal 
risk or both, as suggested by Pedowitz and 


Table VI. Classification according to insulin 
requirement 


No. preg- | Fetal 
Insulin requirement nancies loss % 


Mild (no insulin) 17 0 0.0 
Moderate (less than 50 

units insulin) 45 6 13.5 
Severe (50 units insulin 

or more) 19 5 26.3 


Shlevin,*® indicated that only one met the 
criteria for inclusion in the unfavorable 
group. This patient had severe diabetic 
retinopathy with retinal hemorrhages. The 
remaining 80 cases were classified as favor- 
able (Table VII). 


Table VII. Classification according to fetal 
and maternal risk 


No. preg- | Fetal | 
loss % 


Risk nancies 
Unfavorable group 
A. Fetal 0 0.0 
B. Maternal 1 0 0.0 
Favorable group ~ 80 11 13.8 


Prenatal care 


Adequate prenatal care requires that the 
obstetrician constantly be alert for evidences 
not only of clinical diabetes but also of sub- 
clinical diabetes in its earliest recognizable 
form. Patients who give a family history of 
diabetes, a past history of large babies, of 
stillbirths, or of toxemia associated with 
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large babies or patients with postprandial 
glycosuria warrant postprandial blood sugar 
determinations or glucose tolerance tests. 

When this complication of pregnancy be- 
comes apparent it is imperative that a high 
degree of cooperation be established among 
the patient, obstetrician, internist, and pedi- 
atrician. To improve the liaison between 
physicians and patient, a special prenatal 
clinic for diabetic patients was established 
several years ago at the Pennsylvania Hospi- 
tal. In this clinic all pregnant patients on 
the diabetic service are seen simultaneously 
by the obstetrician and the internist, coordi- 
nating all phases of diagnosis and therapy 
and establishing the greatest possible degree 
of rapport with the patient. 

Patients are seen at 2 week intervals 
during the first 2 trimesters of pregnancy 
and at weekly intervals or more often, if 
necessary, during the final trimester. All pa- 
tients in whom the diagnosis of diabetes is 
made during the current pregnancy and 
those whose known diabetes never has been 
evaluated fully or in whom the disease is 
poorly controlled are admitted to the hospi- 
tal for intensive study. This includes an 
evaluation of the cardiovascular system, 
renal function tests in cases of diabetes of 
long duration or those with albuminuria, 
and x-ray studies of the pelvis for evidences 
of calcification of the uterine vessels. Diet 
and insulin requirements also are standard- 
ized at this time. The patients are given 
careful instruetions in dietary principles, the 
use of insulin, and the testing of their urine. 
Patients who at any time during the preg- 
nancy show evidence of ketosis, albumi- 
nuria, or complications of pregnancy are 
admitted to the hospital for further evalua- 
tion and intensive treatment. 

Diet and insulin requirements which may 
vary during the pregnancy must be indi- 
vidualized to meet the nutritional and meta- 
bolic requirements of the patient. Duncan’ 
has recommended that the basic diet be 
high in protein and somewhat liberal in 
carbohydrate. The basal caloric require- 
ments are calculated by multiplying 10 
times the patient’s ideal weight in pounds 
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and adding 100 calories for pregnancy. To 
this is added an additional 30 per cent if 
the patient leads an active life. This total 
caloric intake is derived from 250 Gm. or 
more of carbohydrate plus 2 Gm. of protein 
per kilogram of body weight. The remain- 
ing calories are obtained from fat. The insu- 
lin requirement is adjusted to maintain care- 
ful chemical control of the blood sugar 
levels. At the present time a combination 
of NPH and regular insulin usually is given 
in the morning before breakfast. If the dia- 
betes is of a labile type a small dose of NPH 
insulin is given again in the evening after 
supper. The patients are instructed to test 
the urine daily for sugar, and, if a 4 plus 
glycosuria is present, also to test for urinary 
acetone. This procedure will detect the pres- 
ence of subclinical ketosis, and early treat- 
ment may be instituted to prevent more 
severe forms of acidosis. Common to all die- 
tary regimens is a low sodium content and 
the addition of a multivitamin supplement. 
Diuretics such as chlorothiazide or aceta- 
zoleamide are used if edema occurs. Meticu- 
lous attention to the details of prenatal care 
will aid in decreasing the incidence of pre- 
eclampsia and, if it should occur, will insure 
its early recognition and prompt treatment. 
No prenatal endocrine therapy was used in 
this series of cases. 


Complications of pregnancy 


As recorded in numerous other studies of 
diabetes complicating pregnancy, ketosis 
was the most common antenatal complica- 
tion in this series of cases (Table VIII). It 
occurred in 20 cases (24.7 per cent) and 
was the chief contributing factor in 8 of the 
11 fetal deaths. 

There were 13 cases (16 per cent) of pre- 
eclampsia. Five of these were associated 
with varying degrees of maternal ketosis. 
There was one intrauterine fetal death 
which occurred in a patient with the com- 
bined complications of ketosis and pre-ec- 
lampsia. This patient was allowed to deliver 
spontaneously at full term. The other 4 pa- 
tients with both ketosis and pre-eclampsia 
were delivered between the thirty-sixth and 
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Table VIII. Complications of pregnancy 
and delivery in diabetic patients 


No. of | Fetal 

Complications cases | loss 
Ketoacidosis 20 7 
Pre-eclampsia alone 8 0 
Pre-eclampsia with acidosis 5 1 
Hydramnios 9 0 
Abruptio placentae 3 1 
Placenta previa 1 1 
Premature labor 5 0 
Premature rupture of membranes 3 0 
Rh isoimmunization 2 1 
Essential hypertension 3 0 
Retinal hemorrhage 1 0 
Fetopelvic disproportion 3 0 
Pyelonephritis 1 0 
Rheumatic heart discase 1 0 
None 38 0 


thirty-seventh weeks of pregnancy, and the 
babies survived. Conservative treatment of 
pre-eclampsia with a viable fetus seems to 
be a greater hazard to the infant than does 
early termination of pregnancy. 

Hydramnios occurred 9 times in this 
series, and 2 fetal deaths occurred among 
these patients. However, in 1 there was 
severe fetal erythroblastosis culminating in 
a neonatal death, and in the other there was 
prolonged and uncontrolled maternal keto- 
acidosis. No babies born of mothers with 
hydramnios exhibited congenital abnormali- 
ties. 


Termination of pregnancy 


The termination of pregnancy prior to 
term has become an established principle in 
the management of diabetic pregnancies, 
and it is an important factor in the pre- 
vention of intrauterine fetal death. The risk 
of intrauterine death is negligible prior to 
the thirty-sixth week, provided the diabetes 
is well controlled and pre-eclampsia does 
not supervene. However, thereafter the in- 
cidence of intrauterine death rises rapidly. 

The early termination of pregnancy can 
be a two-edged sword with the threat of 
prematurity and hyaline membrane disease 
on the one hand and early placental senes- 
cence with intrauterine death on the other. 
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Despite the dangers of prematurity it ap- 
pears that the best perinatal fetal survival 
rates will be obtained when well-controlled 
diabetic pregnancies are terminated between 
the thirty-sixth and the thirty-eighth week 
of gestation. Those pregnancies with the ad- 
ditional complicating factors of pre-eclamp- 
sia, hypertension, recurrent ketosis, or renal 
disease will require even earlier termination. 

In this study 34 patients were delivered 
between the thirty-ninth and fortieth weeks 
of pregnancy (Table IX). Thirty-six were 


Table IX. Time of termination of preg- 
nancy and associated fetal loss in diabetic 
patients 


Week of preg- 
nancy at time 
of termination | cases | Neonatal |Intrauterine 
39th to 40th 34 1 3 


36th to 38th 36 0 3 
Prior to 36th 11 3 1 


No. of Fetal loss 


delivered between the thirty-sixth and thirty- 
eighth weeks and the remaining 11 prior to 
the thirty-sixth week. 


Mode of delivery 


Vaginal delivery is the method of choice 
if no fetopelvic disproportion exists and 
provided labor commences spontaneously or 
can be induced readily between the thirty- 
sixth and thirty-eighth weeks of pregnancy. 
However, since the criteria necessary for an 
easy induction followed by a short labor is 
encountered infrequently at this time of 
pregnancy, the procedure of choice becomes 
cesarean section in a large percentage of 
cases. Prolonged labor or traumatic delivery 
is associated with increased fetal mortality. 


Table X. Method of delivery and associated 
fetal loss 


Method of delivery | No. of cases | Fetal loss 


Spontaneous vaginal 47 9 
Induced vaginal 5 1 
Cesarean section 29 1 


In this group of patients, 52, or 64.2 per 
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cent, were delivered via the vaginal route 
(Table X). Labor was induced in only 5 
cases. Delivery was accomplished prior to 
the thirty-ninth week in only 18 of these 
cases. There were 10 perinatal fetal deaths 
in the group who were allowed to deliver 
vaginally. 

Cesarean section was elected as the mode 
of termination in 29, or 35.8 per cent, of 
the cases (Table XI). Three patients were 
delivered between the thirty-sixth and thirty- 


Table XI. Associated indications for ce- 
sarean section in diabetic patients 


Associated indications | No. of cases 


Previous section 8 


Primary section 21 
“Unripe” cervix 
Pre-eclampsia and acidosis 
Previous large baby (traumatic 
delivery ) 
Previous fetal loss 
Fetopelvic disproportion 
Abruptio placentae 
Placenta previa 
Rh isoimmunization 


eighth weeks. Cesarean section was em- 
ployed to deliver one patient at the thirty- 
second week because of placenta previa. 
This accounted for the only fetal death in 
this group. Diabetes plus associated factors 
including previous cesarean section, cervix 
not amenable to induction of labor, previous 
fetal loss, previous traumatic delivery, and 
pre-eclampsia or acidosis were the indica- 
tions for cesarean section in 24 cases. Other 
indications included fetopelvic disproportion, 
abruptio placentae, placenta previa, and Rh 
isoimmunization. 


Care of the newborn 


The newborn of diabetic mothers must be 
managed as premature infants regardless of 
birth weight or gestational age. The physi- 
ologic function seldom corresponds to their 
weight or size. Immediately after delivery 
the infants should be placed under the su- 
pervision of a pediatrician skilled in the care 
of prematures. Such care is continued in the 
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premature nursery until the infant shows no 
further evidence of prematurity or additional 
neonatal problems including edema, leth- 
argy, feeding difficulties, and hyaline mem- 
brane syndrome. These complications are 
dealt with according to current pediatric 
practice. 


Perinatal mortality 


The total number of perinatal deaths in 
this group of 81 diabetic pregnancies was 11 
infants or 13.6 per cent. Seven of these 
deaths were stillbirths and 4 were neonatal 
fatalities. 

A valid statistical analysis of these fetal 
deaths was not possible in this small series. 
However, certain impressions were gained as 
to the predominant causes of death and the 
corrective measures which might have pre- 
vented such deaths. When the fetal deaths 
were analyzed according to the historical- 
vascular classification it was found that 6 
of the 7 stillbirths occurred in patients with 
mild diabetes (Table XII). The other still- 
birth occurred in a patient whose diabetes 
was of long duration and with associated 
hypertension. 


Table XII. Time and causes of perinatal 
mortality according to _historical-vascular 
classification of severity of maternal diabetes 


Time of fetal 


| death 
| Ante Neo- | Primary cause of fetal 
Class partum | natal death 
B 6 1 Maternal ketoacidosis 
0 1 Placenta previa; 
prematurity 
C 0 1 Abruptio placentae; 
prematurity 
0 1 Rh isoimmunization ; 
prematurity 
D 1 0 Maternal ketoacidosis 


Of the 7 stillbirths, in all of which severe 
and recurrent maternal ketoacidosis was the 
primary cause of fetal death, the daily ma- 
ternal insulin requirement was less than 50 
units in 4 cases and more than 50 units in 


3 cases (Table XIII). 
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Table XIII. Time and causes of perinatal 
mortality according to maternal insulin 
requirement 


Time of fetal 


Insulin 
require- Ante |Neo-| Primary cause of 
ment partum | natal fetal death 
Less than + 1 Maternal ketoacidosis , 
50 units 0 1 Placenta previa; 
per day prematurity 
50 units 3 Maternal ketoacidosis 
or more 0 1 Rh isoimmunization; 
per day prematurity 
0 1 Abruptio placentae; 


prematurity 


Analysis of the cases according to the 
prognosis for fetal or maternal salvage indi- 
cates that only one patient could be classi- 
fied as an unfavorable risk (Table XIV). 
This patient had advanced retinopathy with 
retinal hemorrhages which was considered a 
maternal hazard. The infant was normal 
and it survived. All cases in which fetal 
death occurred were classified as favorable 
and thereby were at least theoretically pre- 
ventable deaths. The primary cause for the 
7 intrauterine fetal deaths was maternal ke- 
toacidosis which must be considered a pre- 
ventable complication of diabetic pregnan- 
cies. In 3 of these the ketoacidosis developed 
as the result of faulty diabetic control by 
the physician in cooperative patients. Poor 
patient cooperation, including failure to fol- 
low the diabetic regimen or late registration 
in the prenatal-diabetic clinic, accounted for 
the other 4 stillbirths. The one neonatal 
death resulting from maternal ketoacidosis 
occurred in a patient in whom the diagnosis 
of diabetes was made during the last month 
of pregnancy when the patient was already 
acidotic. The other 3 neonatal deaths re- 
sulted from prematurity associated with Rh 
isoimmunization, placenta previa, and ab- 
ruptio placentae. These 3 cases must be clas- 
sified as favorable from the diabetic aspect. 
However, the additional complications were 
probably the primary causes of the fetal 
deaths. 

When the perinatal fetal deaths were ana- 
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Table XIV. Time and causes of perinatal mortality according to fetal risk 


January, 1960 
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Time of fetal death 


| 


Cause of fetal death 


Primary 


Secondary 


Risk Ante partum | Neonatal | 
Favorable group + 0 
3 1 
0 1 
0 1 
0 1 
Unfavorable group 0 0 


Maternal ketoacidosis 
Maternal ketoacidosis 
Rh isoimmunization 
Abruptio placentae 
Placenta previa 


Uncooperative patient 
Faulty diabetic control* 
Prematurity 
Prematurity 
Prematurity 


*Failure of diabetic control by physician. 


lyzed according to the time of termination 
of pregnancy, it was noted that 6 of the 7 
stillbirths occurred after the thirty-fifth week 
of gestation. Three of these occurred during 
the thirty-ninth and fortieth weeks. The 
other 3 occurred during the thirty-seventh 
and thirty-eighth weeks and all were associ- 
ated with inadequately controlled diabetes. 
The seventh death occurred at the twenty- 
eighth week in a patient with juvenile dia- 
betes who was also hypertensive and who 
experienced frequent episodes of ketoacido- 
sis. Of the 4 neonatal deaths, one was in an 
infant delivered at full term with death a 
few hours after delivery attributable to ma- 
ternal acidosis. Another was born at 34 
weeks with death resulting from prematurity 
in an infant with Rh isoimmunization. The 
remaining 2 infants died of prematurity 
after delivery at 32 weeks; one death was 
due to placenta previa and the other was 
due to partial abruptio placentae causing 
premature labor and delivery. 


Maternal mortality | 


There was one maternal death in this 
group of patients. This patient was 25 years 
of age, gravida viii, para vil. The heaviest 
previous, baby weighed 6 pounds, 10 ounces 
and all previous babies were living and well. 
There was no family history of diabetes. She 
registered in the routine prenatal clinic at 
the thirtieth week of pregnancy and a diag- 
nosis of diabetes complicating pregnancy 
was made. The patient failed to return to 
clinic following this initial visit and never 
received treatment for the diabetes. She was 
admitted to the hospital during the thirty- 


sixth week of pregnancy in labor and in dia- 
betic coma. The labor was of 12 hours’ du- 
ration and was terminated by low forceps 
delivery. The infant was stillborn and 
weighed 7 pounds, 4 ounces. The patient 
never recovered from the coma and she died 
68 hours post partum. 

This maternal death was preventable and 
resulted from a combination of the patient’s 
failure to return to the clinic for further 
evaluation and treatment, and an institu- 
tional failure to pursue an adequate follow- 
up effort on the patient. Obviously, a pa- 
tient well advanced in pregnancy at the 
time the diagnosis of diabetes was made 
should have been admitted to the hospital 
immediately for complete study and institu- 
tion of therapy. This death occurred prior 
to the establishment of the prenatal-diabetic 
clinic in this hospital. 


Comment 

It appears from the increasing number of 
reports in the literature that with strict 
chemical control of the maternal diabetes 
and meticulous prenatal measures to obviate 
obstetrical complications, a perinatal mor- 
tality rate of less than 10 per cent will be- 
come attainable in almost all well-run ob- 
stetric clinics. Equally and possibly more 
important is the excellent opportunity for 
the obstetrician to detect maternal diabetes 
in its earliest preclinical and clinical forms. 
The simple expedient of performing post- 
prandial blood 


glucose tolerance tests on all patients in 


sugar determinations oF 


whom there is a suspicion of diabetes is all 
that is required for initial detection. 
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The correct management of the pregnant 
diabetic patient is dependent upon the prop- 
er classification of the severity of the dia- 
betes. It would seem that when diabetes 
associated with pregnancy is being evalu- 
ated, the degree and location of premature 
vascular aging is more important than the 
amount of insulin required for chemical 
control or the duration of diabetes alone. 
Duration of the metabolic disturbance then 
becomes significant only if there are sclerotic 
changes in the uterine arteries or nephritis 
with increased fetal risk or coronary artery 
disease or retinopathy with increased mater- 
nal risk. The simplified classification of 
severity as proposed by Pedowitz and Shle- 
vin, based on fetal and maternal risk as 
related to the arteriosclerotic changes, ap- 
pears to be admirably suited to the problem 
of pregnancy complicated by diabetes. 

Analysis of the perinatal deaths and the 
maternal death indicates the necessity for 
further education of the laity and the pro- 
fession. Emphasis is focused also upon the 
need for strict cooperation between the pa- 
tient and her physicians. 

The over-all perinatal fetal mortality rate 
was 13.6 per cent. When the so-called pre- 
clinical or “glucose tolerance test” cases of 
diabetes were eliminated the fetal death rate 
was 17.2 per cent. However, it is doubtful 
whether these 17 cases of preclinical dia- 
betes should be eliminated from the statis- 
tics used to compile the perinatal mortality 
rate. It has been clearly shown by other 
investigators’*"!* that the fetal loss prior to 
the clinical recognition of diabetes equals or 
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exceeds that occurring in patients with 
known diabetes. 

The diagnosis of diabetes was made dur- 
ing the current pregnancy in 30 cases in this 
series. Among this group were 6 fetal deaths, 
accounting for more than one-half of the 
total fetal loss. Recognition of the diabetes 
was made during the last trimester in 4 
cases. The primary cause of fetal death was 
severe maternal ketosis in all 6 cases. These 
findings serve to emphasize further the need 
for early recognition and careful chemical con- 
trol of diabetes during pregnancy if there is to 
be an improvement in the fetal salvage rate. 


Summary and conclusions 


1. Pregnancy as a form of diabetogenic 
stress to the maternal pancreatic islet cells 
is discussed. 

2. The need for adoption of a simplified 
classification of the severity of diabetes based 
upon the additional obstetrical risk is em- 
phasized. 

3. The highest perinatal fetal survival 
will be accomplished when well-controlled 
diabetic pregnancies are terminated between 
the thirty-sixth and the thirty-eighth week 
and earlier when complicated by recurrent 
ketosis, pre-eclampsia, hypertension, or renal 
disease. 

4. The total perinatal fetal mortality in 
this study is 13.6 per cent. Probably the 
most important factor for improvement of 
fetal salvage is the full understanding by 
both patients and physicians of the necessity 
for well-planned and complete prenatal care. 
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Idiopathic thrombocytopenic 


purpura and pregnancy 


Report of 5 new cases and review of the literature 


M. LEON TANCER, M.D. 
New York, New York 


T HE purpose of this paper is to evaluate 
the obstetrical problems presented by a pa- 
tient with a history of idiopathic thrombo- 
cytopenic purpura. Should such a patient 
be advised to conceive? If she is pregnant, 
should interruption be advised? Should 
splenectomy be done during pregnancy? 
What is the fetal prognosis? The pertinent 
literature and additional cases have been 
reviewed in an attempt to answer these 
questions. 


Historical review 


Arand? described the first case of purpura 
in pregnancy in 1765. Barnes? and Byrne’ 
each reported cases of purpura during preg- 
nancy in 1867. Barnes’s case, almost cer- 
tainly a secondary purpura, has many times 
since been cited as the earliest report. His 
unfortunate result of premature labor with 
neonatal and maternal death was to set 
the grave tone in all reports during the sub- 
sequent 75 years. Dohrn‘ reported the first 
case of purpura in a newborn infant in 
1873. 

Many advances were made in the hema- 
tologic aspects of idiopathic thrombocyto- 
penic purpura after 1842, when Donne® 
first described blood platelets. These ad- 
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vances made it possible to differentiate 
among various forms of purpura. Neverthe- 
less, obstetricians continued to classify all 
cases of purpura associated with pregnancy 
in a single group. Fetal and maternal prog- 
noses based on these reports were most 
grave. Mosher® stated, “only occasionally a 
patient goes to term and recovers.” He be- 
lieved that in one half the cases the fetus 
perished. Rushmore,’ frequently quoted in 
obstetric and hematologic textbooks, re- 
ported fetal and maternal mortality rates 
of over 50 per cent in cases of purpura and 
pregnancy. Neither author made any at- 
tempt to distinguish among the various 
forms of purpura. 

The first attempt to evaluate the results 
of pregnancy associated with true idiopathic 
thrombocytopenic purpura was made by 
Burnett and -Klass'? in 1943. They con- 
cluded that this combination was not neces- 
sarily fatal. Robson and Davidson,** agree- 
ing with the importance of differentiating 
among the purpuras, concluded that the 
mortality in pregnant women with idiopathic 
thrombocytopenic purpura was no higher 
than could be expected from idiopathic 
thrombocytopenic purpura itself. 

Slaughter and associates*® reviewed cases 
of idiopathic thrombocytopenic purpura 
and pregnancy with special reference to 
splenectomy. They concluded that any in- 
fant born to a mother with thrombocyto- 
penia, whether or not splenectomy had been 
done, would have thrombocytopenia. 
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Diagnosis 

The prognosis and therapy in a pregnant 
patient with idiopathic thromybocytopenic 
purpura depend on an accurate hematologic 
diagnosis. Idiopathic thrombocytopenic pur- 
pura is diagnosed when spontaneous bleed- 
ing is associated with: (1) thrombocytes 
less than 100,000; (2) increased capillary 
fragility; (3) increased clot retraction time; 
(4) increased bleeding time (possibly 
normal); and (5) decreased serum pro- 
thrombin consumption. 

In addition, the following must be normal: 
(1) Marrow biopsy, with the exception of 
immature megakaryocytes; (2) coagulation 
and prothrombin times; (3) blood levels 
for calcium, fibrinogen, Vitamin C, and 
Vitamin K; and (4) white and red blood 
cell counts in proportion to the amount of 
bleeding. 

There must also be an absence of: (1) 
a family history of bleeding; (2) a history 
of recent infection or the absorption of 
toxins; (3) splenomegaly or adenopathy; 
and (4) lymphocytosis or abnormal cells 
in the peripheral blood. 


Case reports 


Case 1. (No. 38077, F.H.) S. B. L. was seen 
in September, 1947, with purpuric spots of 6 
months’ duration. The platelet count was 
80,000; the clot retraction time and capillary 
fragility were increased. Bleeding, coagulation, 
and prothrombin times were normal; peripheral 
blood and sternal marrow were normal. Preg- 
nancy occurred in October, 1948, and was un- 
eventful except for the occasional occurrence 
of purpuric showers. Platelet count on Feb. 17, 
1959, was 72,000. Twin girls were delivered 
on June 16, 1949, in the thirty-seventh week 
of pregnancy. An immediate postpartum hem- 
orrhage of 1,250 c.c. occurred. This patient re- 
turned in the fourth postpartum week with a 
secondary hemorrhage and at curettage retained 
placental tissue was found. 

Both babies appeared normal. Unfortunately, 
platelet counts were not done on the mother 
or the children. 

Case 2. (No. 51157, F.H.) K. K. was seen 
in September, 1950, with skin petechiae. The 
platelet count was 94,000; the bleeding time 
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and capillary fragility were increased; clotting 
and prothrombin times were normal; peripheral 
blood and sternal marrow were normal. Periods 
of remission and exacerbation occurred during 
the ensuing 2 years and pregnancy occurred 
in 1952. There were no exacerbations during 
pregnancy and no studies were done. Spon- 
taneous delivery with minimal blood loss oc- 
curred on July 30, 1958. Maternal platelets 
counted on the day of delivery were 80,000. 
The baby appeared normal and the platelet 
count was 160,000. 

Case 3. (No. 50981, F.H.) I. S. was seen 
during the sixth month of her fourth pregnancy 
because of epistaxis, hematuria, and peripheral 
petechiae. She had 3 children, presumably 
normal. The platelet count was 24,000; the 
bleeding time and capillary fragility were in- 
creased; clot retraction was absent; clotting and 
prothrombin times were normal; peripheral 
blood and sternal marrow were normal. She 
was delivered spontaneously with minimal hem- 
orrhage on July 11, 1953. Maternal platelets 
on the first postpartum day were 84,000. The 
baby appeared normal and had a platelet count 
of 68,000 on the day of birth. This increased 
to 170,000 on the seventh day. 

Case 4. (No. 226794, B.I.H.) R. A. was 
seen first in the seventh month of her second 
pregnancy because of skin and mucosal pete- 
chiae. Splenectomy had been done at age 16 
following vaginal hemorhage at the menarche. 
The first pregnancy had been interrupted in 
its ninth week without sequelae. The platelet 
count was 40,000; the bleeding time and capil- 
lary fragility were increased; the coagulation 
time was normal; peripheral blood and sternal 
marrow were normal. Spontaneous delivery 
with minimal bleeding occurred on Feb, 1, 1948, 
two days after a platelet count was reported as 
10,000. The baby had numerous petechiae and 
two patches of ecchymosis over the sacrococcy- 
geal area. A platelet count was not done. The 
patient was seen again on July 19, 1949, when 
she again was delivered spontaneously with 
minimal bleeding. There was no clinical evi- 
dence of purpura in mother or child. Blood 
studies were not done. 

Case 5. (No. 245373, B.I.H.) S. S. was 
seen in March, 1949, because of menorrhagia 
and skin petechiae. She had one child, who 
was delivered 5 years previously. The platelet 
count was 10,000; the bleeding time and capil- 
lary fragility were increased; clot retraction was 
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absent; cloting time, peripheral blood, and 
sternal marrow were normal. Splenectomy was 
done on July 5, 1949. She was delivered spon- 
taneously with minimal bleeding on July 6, 
1951. There was no clinical evidence of purpura 
in mother or baby. Blood studies were not done. 


Analysis of reported cases 


The literature was searched and _ indi- 
vidual case reports evaluated. Fifty-three 
women*** were accepted as having had a 
reasonably accurate diagnosis of idiopathic 
thrombocytopenic purpura made either be- 
fore or during a pregnancy. The 5 cases 
reported above were added to give a total 
of 58 patients with 72 deliveries and 73 
fetuses. There was one twin birth. 

Maternal mortality. There were 4 ma- 
ternal deaths, a rate of 5.5 per cent. Two 
occurred in the fourteenth week of preg- 
nancy as a result of cerebral hemorrhage. 
A third patient had a splenectomy per- 
formed during the sixth month of preg- 
nancy. Severe postoperative shock and loss 
of fetal heart tones followed. Spontaneous 
delivery occurred on the seventh postoper- 
ative day and death from purpura occurred 
4 days later. The fourth death occurred as 
a result of sepsis and purpura following a 
splenectomy performed in the early post- 
partum period. 

Fetal mortality. Sixty-one babies were de- 
livered alive and well, a rate of 83.5 per cent. 
Two fetuses were lost when the mothers died 
in the first trimester. One fetus died after 
elective hysterotomy performed at 6% 
months of pregnancy. The corrected fetal 
salvage rate is then 87.1 per cent. 

Three babies died in utero in the imme- 
diate postsplenectomy period. Three babies 
died of purpura. One baby with purpura 
died of a tentorial tear after elective low 
forceps delivery. One baby died of atelecta- 
sis after cesarean section performed because 
of toxemia. One baby died of prematurity. 

Delivery without splenectomy. Twenty- 
six pregnancies were terminated without 
prior splenectomy (Table I). There were 
either manifestations of purpura or throm- 
bocytopenia during each pregnancy. Three 
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Table I. Pregnancy terminated without 
prior splenectomy 


Pregnancies (26) 


Purpura or thrombocytopenia present 
during pregnancy 
Deaths 
Cerebrovascular accident in early 
pregnancy 
Splenectomy in early postpartum 
period, sepsis 
Postpartum hemorrhage 
Sulcus tear 
Retained placental tissue 
Uterine atony 
Premature separation of placenta 
Premature labor 
Cesarean section 
Obstetric indication and 
simultaneous splenectomy 
Splenectomy for purpura and 
simultaneous hysterotomy 


Fetuses (27)* 


Previable 

Purpura or thrombocytopenia at birth 
Purpura absent; platelets not reported 
Purpura absent; platelets normal 


*Includes one twin delivery. 


women died. Postpartum hemorrhage oc- 
curred four times, once as a result of re- 
tained products of conception and once as 
a result of a sulcus tear. Premature separa- 
tion of the placenta, premature labor, and 
twin delivery each occurred once. Cesarean 
section was done three times. In 2 cases the 
indication was purely obstetrical, and 
splenectomy was done at the same time. 

There were 27 fetuses. Three, all pre- 
viable, died. Sixteen babies had clinical 
manifestations of purpura thrombo- 
cytopenia. Six babies had no evidence of 
purpura but, unfortunately, platelet counts 
were not reported. Two babies had no 
clinical evidence of purpura and had normal 
platelet counts. 

Splenectomy prior to pregnancy. Twenty- 
one patients who had splenectomy per- 
formed prior to pregnancy had 34 babies 
(Table II). Seven of these patients had no 
clinical evidence of purpura and/or throm- 
bocytopenia during 10 pregnancies. Never- 
theless, one baby died of purpura and three 
others had purpuric manifestations. ‘Two 
babies had no purpura but did have throm- 
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Table II. Splenectomy prior to pregnancy 


Purpura or thrombocytopenia ab- 
sent during pregnancy 
Baby died of purpura 1 
Baby lived with purpura 
and/or thrombo- 


10 (7 patients ) 


cytopenia 5 
Baby without purpura, 
platelets not reported 4 


Purpura or thrombocytopenia 
present during preg- 
nancy 24 (14 patients) 
Baby died of purpura 3 
Baby lived with purpura 
and/or thrombo- 


cytopenia 17 
Baby without purpura, 

platelets not reported 2 
Baby without purpura, 

platelets normal 2 


Total pregnancies 34 (21 patients) 


bocytopenia. Four babies without purpura 
had no platelet counts reported. 


Fourteen patients had clinical purpura 
and/or thrombocytopenia at some time dur- 
ing 24 pregnancies. (Four patients with 6 
pregnancies are included here although the 
authors fail to report whether or not such 
existed.) ‘Two babies died of purpura and 
one with purpura died of a tentorial tear. 
Seventeen babies had purpura or thrombo- 
cytopenia. Two babies had no purpura, 
but platelet counts were not reported. Two 
babies had no purpura and normal platelet 
counts. 

Splenectomy during pregnancy. Splen- 
ectomy was performed during pregnancy 
in 12 patients (Table III). In 3, the fetal 
heart tones disappeared in the immediate 
postoperative period. Of these, one had 
premature separation of the placenta and 
cesarean section was performed 8 days after 
splenectomy; one was delivered a stillborn 
infant spontaneously; and one died from 
idiopathic thrombocytopenic purpura. Pre- 
mature delivery with living infants occurred 
twice, and one of these infants died subse- 
quently of prematurity. Of 8 babies that 
survived, 3 had clinical purpura; 4 had no 
purpura, but platelet counts were not re- 
ported; and one had a normal platelet count 
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and no evidence of purpura. The mother 
of this last baby received cortisone during 
exacerbations of idiopathic thrombocyto- 
penic purpura in this pregnancy. 

Postpartum splenectomy. Splenectomy 
was performed in the early postpartum 
period four times. One patient died of sepsis 
and purpura. 

Corticosteroids during pregnancy. Four | 
patients received ACTH or cortisone dur- 
ing the antepartum period. All were de- 
livered normally and the babies had no 
clinical purpura. One baby had no platelet 
count. Splenectomy was performed prior 
to pregnancy in one patient, during preg- 
nancy in one patient, and in the late post- 
partum period in 2 patients. 


Table III. Splenectomy during pregnancy 


Patients 12 
Death 1 
Premature separation of placenta 

(postpartum) 
Premature labor 


Babies 12 
Death 4 
Intrauterine, postoperative 
Prematurity 1 
Purpura at birth, lived 
Purpura absent, platelets not reported 
Purpura absent, platelets normal 


— 


Prognosis 


Should a patient with a history of idi- 
opathic thrombocytopenic purpura be ad- 
vised to conceive? If she is pregnant, should 
the pregnancy be interrupted? The answer 
to both questions depends on the incidence 
of maternal complications and the maternal 
mortality rate. Premature separation of the 
placenta and postpartum hemorrhage did 
not occur more often in the collected cases 
than would be expected in any unselected 
group of pregnancies. The maternal mortal- 
ity of 5.5 per cent is no greater than could 
be expected from a group of nonpregnant 
patients with idiopathic thrombocytopenic 
purpura. Thus, pregnancy, may be advised 
in the patient with a history of idiopathic 
thrombocytopenic purpura, and pregnancy 
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should not be interrupted because of idi- 
opathic thrombocytopenic purpura. 

Should splenectomy be performed during 
pregnancy? Primarily this decision rests 
with the hematologist. It is important, how- 
ever, that the obstetrician point out that 
fetal death in utero, after splenectomy, oc- 
curs 25 per cent of the time and that 
premature labor and even maternal death 
may occur. If the disease can be controlled 
by medical means until the late postpartum 
period, splenectomy could then be done 
without concern for fetal well-being, with- 
out the added technical problems presented 
by the presence of a gravid uterus, and 
when the patient is physically and emo- 
tionally prepared. 

What is the chance of fetal survival? 
The hematologic status of the baby must 
be evaluated immediately after birth and 
during the early days of life, despite pre- 
vious splenectomy or the occurrence or ab- 
sence of purpura or thrombocytopenia dur- 
ing the pregnancy. Clinical evidence of 
purpura and/or thrombocytopenia was 
present in 65 per cent (44 of 68) of the 
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babies born alive. Only 5 babies were 
proved to have normal platelet counts~ at 
birth. The disease in the baby is transient, 
and survival past the early neonatal period 
depends on therapy begun early. It js 
essential, therefore, that the obstetrician be 
fully aware of this responsibility for the 
newborn. 


Conclusions 

1. A patient with a history of idiopathic 
thrombocytopenic purpura may be advised 
to conceive. 


2. Interruption of pregnancy because of 


idiopathic thrombocytopenic purpura is not 
indicated. 

3. Splenectomy in the pregnant patient 
is dangerous to both mother and _ baby. 
When possible, splenectomy should be post- 
poned until the late postpartum period 

4. Neonatal purpura may occur when 
the mother has a history of idiopathic 
thrombocytopenic purpura despite previous 
splenectomy or the antepartum presence or 
absence of thrombocytopenia or purpura. 
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Discussion 


DR. WILLIAM F. FINN, Manhasset, New 
York.—Dr. Tancer stressed the problem which 
has arisen of distinguishing between the symp- 
tomatic and the true idiopathic purpuras. The 
symptomatic purpuras are usually due to injec- 
tion or ingestion of various toxins, and they, 
fortunately, are not as severe as the idiopathic. 
Most of the idiopathic cases which are seen in 
clinical practice have already been recognized 
long before and have usually been treated by 
splenectomy. 

Though these patients have a tendency to 
bruise easily and they have the abnormalities 
of their blood picture, they show surprisingly 
little hemorrhage at the time of delivery, and 
the hemorrhage is due to laceration rather than 
the low platelet count. 


Idiopathic Thrombocytopenic Purpura 153 


Shipton, E. A.: M. J. Australia 37: 428, 
1950. 

Slaughter, D. P., Southwick, H. W., Falls, 
F. H., and Limarzi, L. R.: A. M. A. Arch. 
Surg. 63: 132, 1951. 


Stening, S. E. L.: M. J. Australia 40: 210, 
1953. 

Stroebel, C. F., Campbell, D. C., and Hage- 
dorn, A. B.: M. Clin. North America 33: 
1027, 1949. 

Talmadge, J., and Berman, B.: J. Pediat. 30: 
691, 1947. 
Troland, C. E., and Lee, F. C.: J. A. M. A. 
111: 221, 1938. 

Ulrich, H. L., Adair, F. L., Cardle, A., and 
Urner, J. A.: Minnesota Med. 8: 410, 1925. 
de Vries, A., Bromberg, Y. M., and Gure- 
vitch, J.: J. Obst. & Gynaec. Brit. Emp. 60: 
691, 1953. 

Waltner, K.: Jahrb. Kinderh. 106: 307, 1924. 
Whitney, L. H., and Barritt, A. S.: Am. J. 
Dis. Child. 64: 705, 1942. 


This question of splenectomy during preg- 
nancy has been debated. At one time it was 
rather strenuously advocated. At the present 
time, I think the conservative opinion expressed 
by Dr. Tancer is being adopted more and more. 
Actually, the effects are very dramatic. The 
platelets show a rise from levels in the range 
of, say, 20,000 to 50,000 to up above 200,000 
to 400,000. 

I think this is one place where there should 
be a very intimate working relationship be- 
tween hematologist and pediatrician and ob- 
stetrician. Certainly the pediatrician should be 
available, and he should immediately, in con- 
junction with the hematologist, take over the 
care of the baby. Most of the congenital throm- 
bocytopenic purpuras which occur are transient 
and not serious. 
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The nephrotic syndrome in pregnancy 


A case report 


H. V. FREIDELL, M.D. 
F. B. ZENER, M.D. 


Santa Barbara, California 


T HE nephrotic syndrome is a rare compli- 
cation of pregnancy, occurring in from 0.1 
per cent® to 0.028 per cent of pregnancies.° 

“The nephrotic syndrome is a clinical 
state characterized by the excretion into the 
urine of 3.5 Gm. or more of protein per 
day, with double refractile and oval bodies. 
There is, in addition, a variable tendency 
towards edema, hypoproteinemia, and hy- 
perlipemia, possibly dependent upon the 
amount and duration of the protein loss.’ 

There is little, if any, hematuria, pyuria, 
or azotemia. The blood pressure is usually 
normal. 

The significance of renal disease associ- 
ated with pregnancy is debatable. Addis’ 
states that he has seen no evidence where the 
renal lesion interfered with pregnancy or 
was harmed by it. Speert and Guttmacher’ 
think that chronic renal disease is a con- 
traindication to pregnancy because it often 
results in exacerbation of the renal lesion. 
If pregnancy is allowed and the renal lesion 
becomes worse, prompt termination of the 
pregnancy is indicated. 

Dieckmann’s experience* has not been 
favorable in patients with renal impairment, 
as the fetal loss is high and the lesion may 
show progression. 

The following is a case report of the 
nephrotic syndrome appearing in the sec- 
ond trimester of pregnancy. The appear- 
ance of the syndrome at this stage of gesta- 
tion might suggest toxemia, but the diag- 
nosis of nephrotic syndrome was based on 
the presence of edema, proteinuria, hypo- 


proteinemia, and hypercholesteremia, with- 
out hypertension or azotemia. 


Mrs. G. L., aged 34 years, was admitted 
to St. Francis Hospital on July 21, 1958, 
with the history of progressive edema of 4 
weeks’ duration and a weight gain of 17 pounds 
during the preceding 2 weeks despite a low-salt 
diet and therapy with Chlorothiazide and _par- 
enteral mercurial diuretics. 

The past history was pertinent only in that 
the patient had a presacral neurectomy for dys- 
menorrhea and multiple myomectomies in 1955 
and a spontaneous abortion in the same year. 
S':e exhibited signs of adrenal cortical hyper- 
function, i.e., menstrual irregularity, anovula- 
tory menstruation, acne, hirsutism, and an en- 
larged clitoris. She was treated for infertility 
with hydrocortisone, and later with a_long- 
acting progestational substance (Delalutin, 7.0 
Gm.). The latter therapy was followed by the 
present pregnancy. There was no history or evi- 
dence of previous renal disease. The last men- 
strual period was Feb. 11, 1958. Weight on ad- 
mission was 147 pounds and there was pitting 
edema to the umbilicus. 

The pertinent findings are summarized in 
Table I. The serum chlorides, CO, combining 
power, cephalin flocculation, phenolsulphon- 
phthalein excretion, test for lupus erythematosus 
cells, nonprotein nitrogen, and blood count were 
normal, as was the chest x-ray examination. The 
urine showed albuminuria with 2 to 3 white 
blood cells per high-power field. 

Treatment was begun on the second hospital 
day with methylprednisolone (8.0 mg. every 6 
hours) and continued for 12 days without di- 
uresis. At this time, ACTH therapy (80 units 
intramuscularly twice a day), was substituted, 
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Table I. Summary of findings and treatment 
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Date 


Hospitalized 


Hospitalized 


7/21|7/23|\7/25|8/4| 8/5 | 8/9 


Blood pressure 
Systolic ; 130 120 120 120 120 
Diastolic 70 70 70 70 70 


120 120 120 |120 120} 120 120 120 |120 120 
70 70 70} 70 70; 70 70 70; 70 £70 


Weight > | 147 147 150 147 1474 140 134 134 1263 135] 1394 126 117 


Urine 
Albumin 
Protein per 24 
hours (Gm.) 


Serum (Gm. %) 
Cholesterol 2 744 490 
Protein 3.4 

Albumin 1.8 1.5 
Globulin 1.6 3 1.8 
A/G ratio 1:3 £5 

Treatment Medrol, 8.0 mg. 

every 6 hours 


and prompt, marked diuresis resulted. The pa- 
tient was discharged from the hospital on Aug. 
19, 1958, weighing 134 pounds, to continue on 
ACTH therapy (80 units 3 times a week), and 
a low-salt, high-protein diet. 

The patient was readmitted to the hospital 
on Nov. 12, 1958, for termination of her preg- 
nancy by cesarean section in the thirty-eighth 
week of gestation. She was delivered on the 
following day of a healthy, apparently normal 
male infant, which weighed 5 pounds, 1 ounce 
and showed no detrimental effects of the ma- 
ternal prenatal steroid therapy. ACTH therapy 
was discontinued on admission to the hospital, 
and methylprednisolone (4.0 mg. twice a day) 
was initiated. She was discharged on the sixth 
postpartum day, to continue the methylpred- 
nisolone (4.0 mg. two times a day) and a low- 
salt, high-protein diet. The dosage was reduced 
to 4.0 mg. on January 14 and was discontinued 
on Feb. 4, 1959. At this time the patient ap- 
peared to be in complete remission from the 
nephrotic syndrome. Her weight was 116 
pounds, blood pressure 110/70, and the urine 
showed no abnormal elements. 


Comment 


There are only a few reports in the litera- 
ture concerning the nephrotic syndrome in 


4.6 
1.35 
329 : 
0.41} 1.7 
ACTH, Medrol, 8.0 mg. 
80 units twice a day 
3 times a 
week | 


pregnancy. Posner and associates* described 
a patient who was in the nephrotic stage 
of chronic glomerulonephritis when she be- 
came pregnant. She was delivered of a full- 
term, healthy infant after steroid therapy, 
and she continued to be free of edema after 
delivery. 

Wegner® reported 3 cases, each of which 
pursued a different course. The first patient 
progressed from the nephrotic syndrome 
into glomerulonephritis and was delivered 
of a macerated fetus in 1927; she died in 
1934. In the second case, the nephrotic 
syndrome appeared during each of 2 preg- 
nancies, and complete regression occurred 
after delivery. The third patient, with the 


‘nephrotic syndrome in pregnancy, after 2 


apparently normal pregnancies, succumbed 
to peritonitis of unknown cause following 
her third pregnancy. His conclusion is that 
pregnancy must be considered a real hazard 
for a woman with known nephrosis or 
nephrotic tendency. 

The seriousness of the nephrotic syn- 
drome is, of course, related directly to the 
etiology of the renal lesion. Addis’ states 
that this syndrome is the direct result of 
chronic glomerulonephritis in over 90 per 
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cent of cases. Berman and Shreiner? think 
that it is wrong to assume nephrotic syn- 
drome in adults is the result of chronic 
glomerulonephritis, and that the etiological 
factor is important because of therapeutic 
and prognostic implications. 

The list of known causes of the nephrotic 
syndrome grows progressively larger and in- 
cludes, among others, poststreptococcal glo- 
merulonephritis, disseminated lupus ery- 
thematosus, amyloidosis, periarteritis nodosa, 
bilateral renal vein thrombosis, Kimmel- 
Stiel-Wilson disease, Tridione and Paradi- 
one therapy. 

The use of renal biopsy, with examina- 
tion under the electron microscope, is the 
most accurate method to establish the eti- 
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ological diagnosis of this condition. This is 
important as the use of steroids in all cases 
of the nephrotic syndrome is not indicated, 
When widespread, irreversible destruction 
of the glomeruli produces azotemia; the re- 
sponse to steroids is often adverse and may 
lead to uremia.* 


No attempt was made to establish an 
etiological factor in this case by renal biopsy 
because of the pregnancy. 


Summary 


A case of the nephrotic syndrome as a 
complication of pregnancy has been pre- 
sented along with a brief review of the lit- 
erature which contains but few references 
to this condition. 
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Intestinal obstruction in pregnancy 


VELIMIR S. SVESKO, M.D. 
BERNARD J. PISANI, M.D. 
New York, New York 


THE purpose of this presentation is to re- 
view the problem of intestinal obstruction 
in pregnancy, based upon material from the 
Department of Obstetrics and Gynecology 
of St. Vincent’s Hospital during the 16 year 
period from 1943 through 1958. Six cases 
were found among 39,231 deliveries, giving 
a ratio of 1.5 per 10,000 deliveries or 1 per 
6,553.5 deliveries. 

Although the symptoms and signs of ob- 
structions in the intestinal tract are almost 
the same in the pregnant and in the non- 
pregnant state, pregnancy will, many times, 
obscure the symptomatology. Nausea, vom- 
iting, constipation, and vague abdominal 
cramps in the first half of pregnancy tend 
to mask the symptomatology and, in many 
instances, may fatally delay the diagnosis. 
In the second half of pregnancy, the diag- 
noses of constipation, Braxton 
Hicks contractions, or even “hysteria” may 
be made. 


toxemia, 


Etiology 


The first and most common cause of ob- 
struction are adhesions and bands, that form 
after previous abdominal operations. In our 
material, postoperative adhesions contrib- 
uted to obstruction in 5 of the 6 cases. It 
must be emphasized that extreme alertness 
should be exercised in any case where a 
woman who has had a previous abdominal 
operation presents vague abdominal symp- 
tomatology.* 

Other etiological factors are volvulus, in- 
tussusception, hernias, miscellaneous causes 


From the Department of Obstetrics and 
Gynecology, St. Vincent’s Hospital. 


(e.g., Openings in mesentery or broad liga- 
ment), and pregnancy ileus, in that order 
of frequency. With the uterus displacing the 
abdominal contents, it is perhaps surprising 
that there are not more cases of intestinal 
obstruction. The general decreased tonus, as 
well as the succulency of the intra-abdomi- 
nal organs may contribute to the avoidance 
of more acute abdominal catastrophes. 
There was only one fatality in our 6 cases, 
although some of this material antedates 
the contemporary management of intestinal 
obstruction. Decompression, management of 
hemoconcentration, restoration of the elec- 
trolyte and fluid balance, and the use of 
antibiotics have helped considerably in de- 
creasing the fatality rate. The factor of 
correct early diagnosis must be re-empha- 
sized, however. Once the diagnosis has been 
made, the treatment is surgical after gastro- 
intestinal decompression and restoration of 
the fluid and electrolyte balance is carried 
out. Needless to say, operation is not neces- 
sary if there is definite proof that the meas- 
ures undertaken have led to restoration of 
the bowel patency. 


Case reports 


Case 1. This patient was a 34-year-old white 
woman, gravida iii, para ii, who was admitted in 
the thirty-eighth week of pregnancy with the 
complaints of generalized abdominal pains of 
crampy character and tenderness in the right 
flank for several hours. 

In 1939 she had had a Simpson-Montgomery 
uterine suspension for “adherent retroversion.” 
In 1941 she had been delivered of a 6 pound, 
10 ounce infant. 

After 24 hours of observation, the patient still 
had the same type of pains and she continued to 
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vomit. It was felt that the condition suggested 
an acute appendicitis, but “the soft abdomen 
without tenderness, absence of fever, indicated 
wisdom of watchful waiting.” A laparotomy was 
performed 48 hours after admission and a loop 
of the terminal ileum was found obstructed by 
mesenteric adhesions in the upper right quadrant 
posterior to the uterus. This distal part of the 
intestines was found to be collapsed. The ad- 
hesions were cut and the bowels resumed their 
normal color. Wangensteen drainage was left in 
for 48 hours. After 30 hours flatus and fecal 
material were passed. On the sixth postoperative 
day a full-term male infant was delivered by 
low forceps. 

Case 2. This patient, a 34-year-old gravida i, 
para 0, Negro woman, was admitted in the 
thirty-sixth week of pregnancy with abdominal 
cramps, constipation, and vomiting. 

In 1933 she had had an appendectomy, and 
in 1946 a Simpson-Montgomery uterine suspen- 
sion and left salpingo-oophorectomy with freeing 
of pelvic adhesions. One week postoperative a 
second laparotomy for intestinal obstruction was 
performed. A kinked loop of bowel was found 
to be adherent to the posterior uterine wall. The 
patient was readmitted 5 times in the next 2 
years with symptoms of “chronic intestinal ob- 
struction.” The symptoms subsided repeatedly 
on conservative treatment. 

At the time of this admission, decompression 
by Miller-Abbott tube and Wangensteen drain- 
age, as well as restoration of the electrolyte and 
fluid balance, were sufficient to relieve the symp- 
toms. However, 2 weeks later she was readmitted 
with recurrent signs of obstruction. A laparotomy 
was performed and a low flap cesarean section 
was done first with the delivery of a full-term, 
live infant. On later inspection, 2 firm adhesions 
were found fixing a loop of the small bowel to 
the posterior uterine wall and to the broad liga- 
ment. This loop was kinked and discolored. The 
adhesions were cut, and the bowel loop resumed 
its normal appearance. The postoperative course 
was uneventful. The patient had a repeat ce- 
sarean section in 1953. There has been no recur- 
rence of obstruction. 

Case 3. This patient, a 26-year-old white 
woman, gravida i, para 0, was admitted in the 
twenty-ninth week of pregnancy. A sudden onset 
of severe epigastric pain, retching, and. vomit- 
ing occurred 8 hours before admission. There 
was one bowel movement on the day of admis- 
sion. 
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Past history showed that in 1946 she had had 
an appendectomy for acute diffuse suppurative 
appendicitis. 

On admission, the patient looked acutely ill, 
was vomiting green bilish material, but had a 
normal temperature and blood pressure. The 
uterine fundus was 4 fingers above the umbili- 
cus, soft, and without contractions. On the fol- 
lowing day a scout film of the abdomen showed 
be few abnormally gas distended loops of 
bowel above the uterus which showed fluid levels 
probably indicating an obstructing lesion. . . .” 
Fifty-six hours after onset of symptoms a lapa- 
rotomy was performed and an “adhesive band 
extending from the cecum to the ileum” was 
found. A loop of ileum approximately 4 feet 
long was caught by this band. The band was 
cut and the affected intestines recovered after 
20 minutes. A Miller-Abbott tube was introduced 
and attached to the Wangensteen drainage. The 
postoperative course was uneventful. 

Eleven weeks postoperatively, the patient was 
delivered of a term infant by low forceps. Two 
years later she had another uneventful delivery 
at term. 

Case 4. A 23-year-old white woman, gravida 
li, para i, was admitted in the twenty-ninth week 
of pregnancy. She had first been seen in the 
Emergency Ward complaining of severe epigas- 
tric pains of 6 hours’ duration. This had been 
diagnosed “hysterical”; she was given 100.0 mg. 
of Demerol and sent home. Nine hours later, 
she was admitted with the same complaints. 

There was no history of previous abdominal 
operation. She had been treated for symptoms 
of a peptic ulcer 7 years previously. There was 
apparently a recurrence of the gastric attacks 
every year. Her previous pregnancy had _ been 
uneventful. 

Shortly after admission she started vomiting 
coffee-ground material and passed a tarry stool. 
Her blood pressure was 130/80 mm. and tem- 
perature 99.4°. The abdomen was “soft, with- 
out rebound or localized tenderness.” The uterus 
was compatible with a pregnancy of 7 or 8 
months, without contractions. The diagnosis on 
admission was: “hysteria; rule out acute ab- 
domen. Not in labor.” Twenty-four hours later 
the patient was still vomiting and complaining 
of the same epigastric pain. Seventy-two hours 
later she had a tarry stool. Shortly thereafter it 
was found that her blood pressure was 80/60 
mm. Hg, pulse 160, and the general appearance 
was that of shock. The uterus was contracting, 
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with pains coming every 2 to 3 minutes. A surgi- 
cal consultation was requested, and the con- 
sultant’s impression was that of “uncontrollable 
emesis, and to rule out intestinal obstruction.” 
The restoration of the fluid and electrolyte bal- 
ance, as well as decompression, was recom- 
mended. A Cantor tube was passed and attached 
to Wangensteen drainage. 

Ninety-six hours after admission she was de- 
livered precipitously of a stillborn, premature 
(1,000 grams, 38 cm.) fetus in breech presenta- 
tion. Because of the critical condition of the 
patient the placenta was not removed and was 
expelled 34 hours later. 

At this time, chlorides were 490 mg. per 100 
c.c., blood urea nitrogen 74 mg. per 100 c.c., 
CO: 49 vol. per cent. The abdomen became 
progressively more distended. The impression 
was now one of “generalized spreading perito- 
nitis, etiology unknown.” Five days after admis- 
sion a diagnostic scout film showed “fluid in the 
peritoneal cavity consistent with peritonitis.” 
Death occurred 48 hours later. 

Postmortem examination revealed “Intussus- 
ception of the ileum at the site of Meckel’s 
diverticulum, with gangrene and_ generalized 
peritonitis.” 

Case 5. This patient, a 42-year-old white 
woman, gravida viii, para vi, who had had one 
abortion, was admitted in the twenty-fourth week 
of pregnancy with complaints of abdominal 
pains and vomiting starting early on the morn- 
ing prior to admission. 

In 1940 she had had an appendectomy; in 
1950, a cholecystectomy. From 1935 through 1947 
she had had 6 spontaneous full-term deliveries. 

Physical examination revealed a moderately 
obese woman with the pregnant uterus extend- 
ing one finger above the umbilicus. There was 
a definite tenderness in the left upper quadrant, 
as well as left costovertebral angle tenderness. 
Four days later, a scout film of the abdomen 
showed “multiple fluid levels in the jejunum, con- 
sistent with intestinal obstruction most likely 
due to adhesions.” The next day, a Miller- 
Abbott tube was introduced. After 2 days she 
started passing flatus, and 4 days later she had 
a spontaneous bowel movement. 

Three months later she was delivered spon- 
taneously of a full-term, live infant. Examina- 
tion 2 weeks later showed no evidence of recur- 
rent intestinal obstruction. 

Case 6. A 25-year-old white patient, gravida 
ii, para i, who had had one ectopic pregnancy, 
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was admitted in the twenty-eighth week of preg- 
nancy with severe progressive low abdominal 
pains, backache, and vomiting of 3 hours’ dura- 
tion. This pregnancy had been uneventful until 
admission. \ 

Past history revealed a full-term forceps de- 
livery of a live 10 pound infant 3 years before 
and unilateral salpingo-oophorectomy for rup- 
tured tubal pregnancy 2 years previously. On 
admission, the abdomen was moderately dis- 
tended with slight tenderness over the left lower 
quadrant and mild tenderness and rebound 
throughout. The uterine fundus was approxi- 
mately 2 fingers above the umbilicus, the uterus 
soft, not contracted, and no fetal heartbeat 
audible. An x-ray examination of the abdomen 
showed: “Single intrauterine fetus of approxi- 
mately 7 months’ gestation. . . . Several small 
collections of small bowel gas in the epigastrium, 
right upper quadrant, and left flank. Colon virtu- 
ally free of gas. . . . The appearance of these 
short scattered, small bowel loops suggests the 
changes of an enteritis or early obstruction.” 

A Cantor tube was passed and a scout film 
24 hours later showed a slight increase in the 
dilatation of the previously described small 
bowel loops. Thirty-six hours after admission, 
the patient was delivered spontaneously of a 
premature 3 pound, 6 ounce live infant, and 
this appeared to relieve the condition tempo- 
rarily. The abdomen remained moderately dis- 
tended, however, with no bowel sounds or flatus. 
The tip of the Cantor tube was still in the 
stomach. An operation was performed on the 
same day and an adhesive band was found 
strangulating the root of the mesentery. A large 
area of ileum affected by this constriction was 
completely gangrenous and proximal segments 
of the small bowel were greatly distended. A 
large amount of turbid, pink-colored fluid was 
found in the abdominal cavity. The tip of the 
Cantor tube was palpable in the stomach cavity. 
Approximately 100 cm. of ileum was resected 
and a lateral anastomosis performed. Pathohisto- 
logic diagnosis was gangrene. The immediate 
postoperative course showed slight improvement. 
A Miller-Abbott tube was passed instead of a 
Cantor tube and better drainage was obtained. 
However, the patient’s condition deteriorated 
again on the third postoperative day with ap- 
pearance of diffuse abdominal tenderness. Roent- 
genogram showed “localized paralytic ileus with 
a possibility of a subdiaphragmatic inflammatory 
process.” On the fifth postoperative day she had 
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a brownish bowel movement after an enema. 
Simultaneously she developed a sharp pain in 
the right hemithorax followed by moderate dysp- 
nea. Chest x-rays suggested “pneumonitis or 
pleural effusion or both at right base, as well as 
paralytic ileus of moderate degree.” Because of 
a confusing clinical picture suggesting a perito- 
nitis with a possible subphrenic abscess and in- 
testinal obstruction, a laparotomy was again car- 
ried out. The operative findings at this time 
were those of generalized peritonitis, with the 
intestines matted together by fairly firm adhe- 
sions and adherent to the anterior abdominal 
wall. Two loops of jejunum appeared to be ex- 
cessively angulated. There was no evidence of 
a subdiaphragmatic abscess. No collapsed loops 
of intestine were found. The adhesions were 
freed and loosened, and the peritoneal cavity 
drained. This postoperative course was compli- 
cated by a bilateral pneumonic consolidation 
in the lower lobes. The patient recovered and 
was discharged on the nineteenth day after the 
second laparotomy. 


Comment 


Many points in these cases merit com- 
ment. In 5 out of 6 cases, there was a his- 
tory of previous abdominal operation and 
in these 5 cases the obstruction was second- 
ary to postoperative adhesions or bands. All 
obstructions were of small bowel type and 
in 5 patients the obstruction occurred dur- 
ing the third trimester. The remaining pa- 
tient had obstruction in the twenty-fourth 
week. 

Some investigators? have pointed out that 
the absence of rigidity, tenderness on palpa- 
tion, and distention are almost pathogno- 
monic in the early stages of obstruction in 
pregnancy. However, this is also a common 
observation in all cases of early small bowel 
obstruction regardless of pregnancy. In 
analyzing this material we found a tendency 
to search for distention as a sign of obstruc- 
tion. Distention, however, appeared only in 
the later stages, whereas rigidity, rebound, 
and localized tenderness may be encoun- 
tered earlier but are not necessarily char- 
acteristic of obstruction. 

In some of the cases there was hesitancy 
in diagnosing the condition because the pa- 
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tient had passed fecal material or flatus in 
the beginning. Any fecal material or gas 
present in the distal bowel, however, can 
be expelled until that area is completely 
empty. 

There is usually no fever, leukocytosis, or 
signs of shock in the early stage of a simple 
obstruction. These signs appear only later 
as secondary manifestations of dehydration, 
hemoconcentration, loss of electrolyte bal- 
ance, and infection. One of the most im- 
portant procedures in the early diagnosis is 
the x-ray examination. Although occasion- 
ally inconclusive, in many instances it might 
show distinct changes within a few hours of 
the first symptom. 

Procrastination is particularly detrimental 
in strangulation. Whereas a simple obstruc- 
tion can be treated adequately for several 
days with the proper therapeutic measures, 
strangulation, unless diagnosed and treated 
early, will lead to bowel gangrene. 

The presence of a pregnant uterus may 
be an impediment in making the diagnosis 
since pains are often confused with uterine 
contractions. However, in these cases there 
was no appreciable uterine irritation at the 
onset of symptoms. In two of the patients 
labor ensued in the advanced stages of ob- 
struction. 

Once the diagnosis is established, treat- 
ment consists of intestinal decompression 
and restoration of electrolyte and fluid bal- 
ance. These procedures have helped de- 
crease the mortality from 40 per cent 30 
years ago to 10 per cent at the present 
time.? Although gastric suction may afford 
some relief, it is necessary to bring the tip 
of the tube as close to the proximal site of 
the obstruction as possible. Once decom- 
pression has been achieved, the most ag- 
gravating symptoms, vomiting and cramps, 
usually subside. Although, in isolated cases 
of an incomplete or intermittent obstruction, 
this management alone has restored bowel 
patency, in the majority of cases the ob- 
struction is still present. Another factor con- 
tributing to procrastination is the reluctance 
to open the abdomen in the presence of @ 
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gravid uterus because of the danger of pro- 
voking premature labor. However, with 
gentle management and necessary precau- 
tions, the pregnancy can be preserved in 
almost all instances. A delay in operating 
might be necessary in advanced cases of 
hemoconcentration, electrolyte and fluid im- 
balance, and shock. With proper decom- 
pression and restoration of the body fluid 
balance, operative risk is improved. The 
only exception where immediate operation 
is indicated is that of strangulation. 
Intussusception during pregnancy has 
been recognized as one of the most fatal 
complications of bowel obstruction, and the 
case here reported was no exception. In 
1937 Chaffin and associates,’ in describing 
their own case, reviewed the world litera- 
ture and found 12 cases during pregnancy, 
2 during labor, and 6 in the puerperium. Of 
21 patients, 15 died. Most of the reviewed 
cases belonged to the era before the con- 
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temporary diagnostic and therapeutic facili- 
ties were available, and the mortality of 75 
per cent is persistent testimony of the great 
danger of this complication. 


Summary 


Six cases of small bowel obstruction in 
pregnancy are described. In 5 the obstruc- 
tion was due to postoperative bands or 
adhesions. Among them was one case of 
strangulation, necessitating a wide resection 
of ileum. Four patients were operated upon, 
while in one the restoration of patency was 
achieved by conservative management. 

There was one fatality; this was in a 
case of intussusception at the site of 
Meckel’s diverticulum diagnosed at autopsy. 


We would like to express our appreciation 
to Drs. T. Iovino, R. Lowrie, C. Immordino, 
and W. Gage for permission to use their private 
cases for this report. 
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As EARLY as 1924, Runge’ made the ob- 
servation in women who were in the late 
stage of their pregnancy that the venous 
pressure was higher in the leg than in the 
arm and that after these women delivered, 
the vein pressure in the leg fell. In 1942, 
Hansen’ observed that in the last month of 
pregnancy there is a marked predisposition 
to circulatory collapse in the supine position 
and that this disturbance disappears when 
the patient turns to the left lateral position. 
Brigden, Howarth, and Sharpey-Schafer,* 
in their studies of the effect of posture on 
peripheral blood flow, noted that when the 
venous pressure in the legs of a woman in 
late pregnancy was measured with a con- 
denser manometer, it was found that the 
pressure rose 7.5 cm. in the supine position 
and fell when the subjects were turned 
slightly to one side. They concluded that in 
late pregnancy the uterus may obstruct the 
veins of the abdomen when the subject is in 
a strictly supine position and cause a rise of 
venous pressure caudally and a fall in pres- 
sure in the right auricle. The exact site of 
venous obstruction was not determined. 

Holmes,* in 1957, reviewed the literature 
concerning sudden deaths caused by circula- 
tory collapse following spinal anesthesia for 
cesarean section. Some details of the cir- 
cumstances leading to the fatal circulatory 
collapse in 17 cases revealed a pattern in 
which “sudden death” occurred some min- 
utes after the patient had been placed in 
the supine position following the administra- 
tion of a spinal anesthetic. 


From the Department of Anesthesiology, 
Long Island Jewish Hospital. 


Inferior vena cava syndrome in late pregnancy 


The interval depended on the analgesic 
drug employed and was closely related to 
the time which the agent in question usu- 
ally required to produce sympathetic block 
of the thoracic segments. Furthermore, the 
circulatory failure was not immediately ap- 
preciated since cessation of respiration was 
usually the first untoward sign observed. 
For these patients, resuscitative measures 
were ineffective. The author concludes that 


* the high venous pressure in the lower ex- 


tremities of these pregnant patients at term 
is probably due to the pressure of the en- 
larged uterus on the inferior vena cava and 
that this interference with venous return to 
the heart will produce a fall in cardiac out- 
put and arterial pressure. 


The syndrome 


Classically, the inferior vena cava syndrome 
manifests itself in pregnant or nonpregnant 
patients when either intra- or extra-abdomi- 
nal pressure on the inferior vena cava de- 
creases the return circulation to the heart, 
resulting in reduced cardiac output and 
blood pressure. The patient feels faint, is 
pale, and may be nauseated. If the pressure 
is relieved or, in the case of pregnancy, the 
patient is turned from the supine position 
onto the left side, return circulation improves 
and the blood pressure approaches pre- 
syndrome levels. 


Rationale of treatment of inferior 

vena cava syndrome in late pregnancy 

Treatment is directed toward relieving the 
pressure from the inferior vena cava. It has 
been our practice to place some folded sheets 
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under the right hip, which results in tilting 
the pelvis and uterus to the left side. 


illustrative case report 


S. D., 32. The significant previous history 
described an earlier cesarean section which was 
complicated postoperatively by a severe pul- 
monary infarct. During the last few weeks of 
the pregnancy, the patient complained of light- 
headedness and nausea when lying flat on her 
back. 

She was given premedication consisting of 
Seconal, 50 mg., two hours and Demerol, 50 
mg., and scopolamine, 0.4 mg., one and a half 
hours prior to the scheduled time of the cesarean 
section. The initial blood pressure of the patient 
while lying supine on the operating table was 
60/40 with a pulse of 108. She complained of 
severe nausea and light-headedness. The pa- 
tient was turned to the left lateral position and 
the next blood pressure reading was 110/60. She 
was rechecked in the supine position and the 
blood pressure reading fell to 80/40. The pa- 
tient was turned again to the left lateral position 
and epidural anesthesia was administered at 
L-3-4 interspace with use of a 22 gauge needle 
and 2 per cent Xylocaine solution with 1:200,000 
epinephrine. After a test dose of 3 ml. had 
been injected, an additional dose of 14 ml. of 
the same solution was instilled. The patient was 
turned to the supine position. Some folded 
sheets were placed under the right hip to main- 
tain a slight left lateral tilt. The anesthesia 
level reached to T-8. Subsequent blood pressure 
readings ranged between 120-100/60 prior to 
the delivery of the newborn and 140/60-70 after 
the delivery. Anesthesia, operation, and _post- 
operative course progressed satisfactorily. 


Comment 


It is the aim of this report to bring to the 
attention of physicians a consideration of the 
problem of the inferior vena cava syndrome. 
Howard, Goodson, and Mengert® have 
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quoted an incidence of supine hypotensive 
syndrome of 11.2 per cent of patients at 
term. In our experience of 2,000 patients 
undergoing cesarean section at or near term, 
the incidence of severe inferior vena cava 
syndrome (systolic less than 80) has been 
less than 1 per cent. The diagnosis of the 
syndrome as described above is relatively 
easy to make and confirm. It is our conten- 
tion that, if the usual small dose of regional 
anesthesia for cesarean section is utilized 
and an effort is made to tilt the pelvis 
toward the left lateral position, no more 
than slight circulatory embarrassment will 
result. In the main, we agree with the con- 
clusions reached by Holmes.* However, tak- 
ing into consideration the anatomical position 
of the inferior vena cava we believe it is more 
logical to tilt the patient to the left rather 
than to the right lateral position to correct 
the circulatory embarrassment. In practice 
it would appear that our method has been 
more effective. 

The occurrence of the inferior vena cava 
syndrome in nonpregnant patients has been 
encountered occasionally, when subjects are 
placed in extreme Buie or right lateral high 
kidney bar positions, when excessive pack- 
ing has been used during intra-abdominal 
operations, etc. A discussion of these cases 
is felt to be beyond the scope of this paper. 


Summary 


A brief historical review of the inferior 
vena cava syndrome in late pregnancy has 
been presented. Reference has been made to 
its occurrence in certain operative positions. 
The syndrome has been described and dis- 
cussed. An illustrative case report is pre- 
sented and a simple remedy is offered for 
the treatment of this syndrome. 
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JOHN N. LEIN, M.D. 
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T HE true incidence of carcinoma of the 
cervix associated with pregnancy is difficult 
to establish. Reports from many institutions 
include patients referred specifically for this 
condition as well as cases occurring in reg- 
istered obstetric patients. Such figures would 
not reflect the true frequency with which 
carcinoma of the cervix occurs during preg- 
nancy. Hayden,* in a compilation of figures 
from 7 reports, found that carcinoma of the 
cervix occurs in 0.024 per cent of preg- 
nancies. This represents one case of 
carcinoma of the cervix in about 4,000 ob- 
stetric patients. By a similar summation of 
figures, the same author points out that 
pregnancy complicates 1.8 per cent of car- 
cinoma of the cervix. 

Previous reports are in agreement that 
the clinical stage of the neoplasm at the 
time of therapy is the most important guide 
to prognosis, as it is in the nonpregnant 
patient. Whether or not the associated preg- 
nancy alters the prognosis has been the 
subject of much discussion. Since many of 
the reports are based on relatively few cases, 
observations concerning the possible influ- 
ence of pregnancy on carcinoma of the 
cervix have infrequently had the support 
of statistical validity. In addition, Way** 
has pointed out that the prognosis of car- 
cinoma of the cervix in women under 40 
may be less favorable, stage for stage, than 
the prognosis in older patients. Since most 
of the pregnant patients with this neoplasm 


From the Department of Obstetrics and 
Gynecology, Indiana University Medical 
School. 


Carcinoma of the cervix and pregnancy 


RICHARD W. STANDER, M.D. 


are under the age of 40, any effect of preg- 
nancy on prognosis can be demonstrated 
only by comparing the results of therapy 
with those obtained in nonpregnant patients 
of the same age group and with disease of 
the same extent. With these factors in mind, 
Sadugor and his associates'® studied the re- 
sults in therapy in 124 patients with car- 
cinoma of the cervix associated with preg- 
nancy. They concluded that the results did 
not differ from those in nonpregnant pa- 
tients. Others have also pointed out that 
pregnancy does not seem to alter prognosis 
in carcinoma of the cervix.* © * % 14 On the 
other hand, Holzaepfel and Elzell,* Kistner,’ 
and Danforth’ have suggested that preg- 
nancy has a deleterious effect on carcinoma 
of the cervix, especially when the neoplasm 
is treated in the latter part of pregnancy 
and in the puerperium. 


Material 


The present study is restricted to those 
patients in whom carcinoma was discovered 
during pregnancy or within 4 months fol- 
lowing delivery or abortion. Only those pa- 
tients receiving their primary therapy at 
the Indiana University Medical Center or 
Marion County General Hospital are in- 
cluded. Thirty such patients have been 
treated from 1940 through 1958. Because 
all 21 patients encountered at the Indiana 
University Medical Center were referred spe- 
cifically for treatment of carcinoma of the 
cervix, they cannot be equated against ob- 
stetric patients registered in this institution to 
calculate an incidence rate. The 9 cases from 
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the Marion County General Hospital oc- 
curred in obstetric patients registered from 
1950 through 1958. During this time, there 
were 19,904 obstetric admissions. Thus, in 
this hospital, carcinoma of the cervix oc- 
curs once in approximately 2,200 preg- 
nancies. As Eastman points out, race and 
environmental factors will probably influ- 
ence the frequency with which carcinoma 
of the cervix occurs in the obstetric pa- 
tient.” 

The youngest of the 30 patients was 22 
years of age, while the oldest patient was 
43. The average age was 31.8 years. The 
average parity of these patients was 4.4, 
and no nulliparous patients were encoun- 
tered in this series. In 7 patients, the diag- 
nosis of carcinoma was established within 4 
months following delivery, while in one pa- 
tient the neoplasm was detected 2 months 
after spontaneous abortion in the first tri- 
mester of pregnancy. The remaining 22 pa- 
tients were pregnant at the time carcinoma 
of the cervix was discovered. No cases of 
intraepithelial carcinoma are included in 
this study. All neoplasms were of the epi- 
dermoid type. Table I illustrates the distri- 
bution of cases by International Stage and 
the duration of pregnancy upon discovery 
of the neoplasm. 


Table I. Distribution of cases by trimester 
and stage 


Trimester Pp 
ost 
Siage First | Second | Third | partum 
I ’ 6 8 4 
II 1 1 1 1 
III 1 1 3 0 
IV 0 0 0 1 


*In one case diagnosis of carcinoma of the cervix was 
established after first trimester abortion. 


Symptoms 

Abnormal bleeding was the presenting 
symptom in 26 (87 per cent) of the pa- 
tients. The remaining 4 patients were 
asymptomatic and, in 2 of these patients, 
the diagnosis of carcinoma was established 
on the first antenatal visit by biopsy of a 
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suspicious lesion of the cervix. In the re- 
maining 2 patients, cervical lesions were 
present which were thought to be benign, 
but cytologic preparations demonstrated ab- 
normal cells. Subsequent biopsy revealed 
carcinoma. Cytologic preparations are now 
utilized routinely in the antenatal clinics of 
both hospitals. This screening procedure has 


already been of aid in the diagnosis of early | 


carcinoma of the cervix in the asymptomatic 
obstetric patient. 


Delay in diagnosis 

One of the striking features found in re- 
view of cases during the current study was 
the frequency of physician delay in estab- 
lishing the presence of a carcinoma of the 
cervix during pregnancy. Montgomery*® has 
found that such delay occurs twice as often 
in pregnant patients as it does in nonpreg- 
nant individuals. From statistical studies, 
such as those of Todd,’? it seems probable 
that a patient’s chances for successful treat- 
ment of carcinoma of the cervix decrease 
about 15 per cent for each month that 
treatment is delayed after the onset of 
vaginal bleeding. 

Of the 21 patients referred to Indiana 
University Medical Center for treatment 
of carcinoma, physician delay occurred in 
13 cases (62 per cent). Delay was con- 
sidered to have occurred when one or more 
months elapsed between onset of bleeding due 
to carcinoma and subsequent diagnosis. The 
longest delay was 14 months, while the 
average delay was 4.5 months. In this group, 
only 11 patients had Stage I lesions when 
therapy was begun, while carcinoma had 


‘spread beyond the cervix in the remaining 


10 patients (48 per cent). 

In marked contrast were the 9 patients 
from Marion County General Hospital 
where antenatal care is under the supervi- 
sion of obstetric resident physicians. Phy- 
sician delay (5 weeks) occurred in only one 
case. All 9 of these patients had neoplasms 
classified as clinical Stage I and, in 4 of 
these, sections from conization specimens 


gave evidence of very early invasion of 
stroma. Although all of these patients are 
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not eligible for 5 year survival figures, it is 
gratifying to note that 8 of the patients are 
alive and apparently free from carcinoma at 
the time of this report. One patient died 
of cancer 18 months after treatment. 

An analysis of the reasons for physician 
delay indicated that vaginal bleeding was 
attributed to threatened abortion or other 
obstetric complications without benefit of 
examination to eliminate the cervix as the 
source of bleeding. 

Delay in diagnosis of carcinoma of the 
cervix associated with pregnancy can be 
minimized if the following principles are 
observed: 

1. On the initial antenatal visit, cytologic 
studies of the cervix are carried out in all 
patients. Suspicious lesions of the cervix are 
immediately biopsied. 

2. Cold knife conization as a hospital in- 
patient procedure is carried out if: (a) 
punch biopsy reveals the presence of intra- 
epithelial carcinoma; (b) repeated cytologic 
preparations reveal abnormal cells in the 
presence of a grossly normal cervix. 

3. Vaginal bleeding at any stage of preg- 
nancy prompts inspection of the cervix with 
repetition of cell study or biopsy if the latter 
is indicated. 

4. Biopsy or cytologic study precedes cau- 
terization of lesions of the cervix at the 
time of postpartum examination. 


Therapy 

Primary radiation therapy for carcinoma 
of the cervix is favored. The following 
principles of therapy are suggested accord- 
ing to the stage of gestation in which the 
diagnosis of carcinoma of the cervix is made. 
On occasion, procedures may be modified 
to satisfy religious principles. 

First trimester. External radiation is 
carried out until a depth dose of 2,000 r 
is reached at point A and 3,000 r at point 
B. This is administered over approximately 
a 3 week span and abortion often occurs 
during the second or third week of treat- 
ment. External therapy is followed by 
radium application by means of the Man- 
chester technique. This segment of therapy 
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adds 6,500 or more gamma r to point A 
and an additional 2,000 gamma r to point 
B. If abortion does not occur during ex. 
ternal therapy, the uterus is emptied by 
curettage and the first racium application 
is made on the seventh postoperative day, 

Second trimester. Since fetal tissues are 
now less sensitive to radiation, abortion js 
unlikely to occur as a result of external 
therapy. Therefore, the uterus is emptied 
by abdominal hysterotomy and external ra- 
diation is begun on the seventh postoper- 
ative day. During therapy, the wound is 
protected by a lead strip. At the completion 
of external radiation, central radiation in 
the form of radium is provided as before. 

Third trimester. Prompt treatment of 
carcinoma of the cervix discovered at 29 
or 30 weeks’ gestation will enhance the pa- 
tient’s chances to survive this disease. De- 
livery at this time will usually result in 
neonatal death from immaturity. If the 
patient, cognizant of the risk to the fetus, 
agrees to treatment, classic cesarean section 
is carried out with external radiation and 
radium therapy following in that order. If 
the patient and her family desire to delay 
treatment in deference to the unborn child, 
classic cesarean section is carried out at 
about 34 weeks; this is followed by radiation 
treatment. If carcinoma of the cervix is 
discovered after the thirty-fourth week of 
pregnancy, immediate classic cesarean sec- 
tion is advisable, and this is to be followed 
by radiation as outlined before. 

Post partum. Radiation therapy of car- 
cinoma of the cervix discovered in the post- 
partum period is managed as if the patient 
had not been pregnant. 


Results of therapy 

Five or more years have elapsed since the 
treatment of 16 of the 30 patients reviewed 
in this study. Table II compares the sur- 
vivals in this group with nonpregnant in- 
dividuals under 40 years of age treated 
during the same period of time from which 
the study cases were drawn. Although the 
survival rates of pregnant patients in Stages 
I and II are lower than those in nonpreg- 
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Table II. Five year survival 


Nonpregnant Pregnant 
No. % No. % 
Sur- Sur- sur- | sur- 
Stage | No. |viving|viving| No. |viving|viving 
I 24 20 83 9 6 67 
II 50 3 33 
III 16 4 25 3 0 0 
IV 8 0 0 1 0 0 


Table III. Five year survival by duration of 
pregnancy 


| First and second Third trimester and 


trimesters post partum 

No. % No. % 

Sur- | sur- Sur- | sur- 

Stage | No. |viving|viving| No. |viving|viving 

I 1 0 0 8 6 75 
II 1 100 2 0 0 
III 2 0 oe 0 0 
IV 0 0 G4 0 0 


nant patients of comparable stages, this 
difference is not of statistical significance 
in this small group. Table III demonstrates 
an apportionment of the patients eligible 
for 5 year study into two groups. The first 
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group was treated during the first and 
second trimesters of pregnancy and the 
second group was treated during the third 
trimester of pregnancy and the postpartum 
period. No influence of duration of gesta- 
tion upon survival rates can be identified. 


Summary 


Thirty cases of carcinoma of the cervix 


associated with pregnancy have been re- 
viewed and discussed in relationship to the 
frequency of coincidence of these conditions 
as well as the age and parity of the patients 
involved. Symptomatology has been dis- 
cussed briefly. Delay has been discussed 
and the means of reducing delay in diagno- 
sis have been outlined. A general outline of 
radiation therapy of these patients has been 
presented and the results of therapy have 
been discussed briefly. 


Conclusion 


The chief threat to the pregnant patient 
with carcinoma of the cervix is not altera- 
tion of the biologic behavior of the neo- 
plasm by pregnancy, but the delay that may 
occur before the carcinoma is detected. 
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Pseudomonas aeruginosa as a cause of 


necrotizing renal papillitis 


Case report 


IWAN O. MEYER, M.D.* 
Columbus, Ohio 


AN ENTITY seldom diagnosed ante mortem 
is necrosis of the renal papillae or, as termed 
by Davson and Langley,’ “papillitis renis 
necroticans.” Usually, this condition is dis- 
covered at autopsy and it occurs more fre- 
quently in diabetic than in nondiabetic pa- 
tients.2, von Friedrich* in 1877 first men- 
tioned the occurrence of papillary necrosis 
of the kidney which he thought might be 
the result of pressure atrophy occurring in 
association with hydronephrosis. A_ later 
report from Schémer* concerning this dis- 
ease entity suggested that the starting point 
of the process was in the center of the 
pyramid, while Foulon® believed that in his 
case necrotic renal papillae were the result 
of tumor tissue compressing the vessels, thus 
causing ischemia of the renal tips. Mellgren 
and Redell,® however, observed necrotizing 
pyelonephritis with bilateral necrotizing 
papillitis in two nondiabetic patients. In 
these cases, the authors considered the pre- 
disposing cause to be -deposition of a par- 
amyloid substance in the vessels, which re- 
duced the capillary blood supply, anatomi- 
cally known to be the poorest in the kidneys. 
The precipitating cause, in their opinion, 
was a bacterial poisoning. More recently, 
Robbins’? thought necrotizing renal papil- 
litis to be, rather, a form of acute pyelone- 
phritis. Little has been reported to date in 
the literature concerning the bacterial path- 
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ogenesis of this disease entity, therefore a 
review of our case seems pertinent. 


A 25-year-old white married woman, gravida 
li, para 0, who had had one abortion, entered 
the University Hospital on Aug. 5, 1958, for 
elective cesarean section. Uteroplasty had been 
performed 2 years prior for bifid uterus. The 
expected date of confinement was Aug. 12, 
1958. A recent x-ray film had shown a normal 
mature fetus. Prenatal history revealed a 20 
pound weight gain, intermittent traces of al- 
bumin and sugar in the urine, and in the last 
trimester recurrent 2-plus pedal edema. Diu- 
retics had been administered only once. Or- 
thostatic hematuria had been noted for the last 
4 to 5 months. On admission urinary bladder 
examination was negative, with the kidneys to 
be evaluated later. No chills, fever, diabetes, or 
allergies were noted. Her father had died of 
“kidney disease”; her mother was alive and well. 
Physical examination disclosed a_ well-oriented 
patient in no obvious distress. Organs were es- 
sentially normal with the uterus enlarged to the 
size of a full-term pregnancy. Temperature was 
98° F., pulse 82, respirations 16 per minute, and 
blood pressure 132/72. No albumin or sugar 
was present in the urine, but many red blood 
cells, 2 to 5 white blood cells, and a few 
epithelial cells were seen on microscopic exam- 
ination. Protein was 30 mg. per cent. Laboratory 
data are shown in Table I. 

Hospital course. On Aug. 7, 1958, after 
catheterization, the patient was given medicine 
and prepared for operation. A cesarean section 
was performed and a full-term viable male in- 
fant was delivered. The postoperative course 
for the first 8 days passed uneventfully with 
only slight headaches thought to be due to 
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spinal anesthesia. To determine the cause of 
the prenatal orthostatic hematuria, a flat plate 
of the abdomen was taken on August 11 and 
revealed no stones. A concurrent intravenous 
pyelogram disclosed ureteral contraction and 
dilatation thought to be due to the pregnancy. 
It was noted at the time of genitourinary ex- 
amination that the patient had passed two tiny 
stones. On August 14 the more detailed inspec- 
tion of this flat plate revealed a left ureteral 
calculus and another genitourinary consultation 
was scheduled for August 15. During this ex- 
amination the catheter could not be passed 
beyond the obstruction. The patient had evi- 
denced chills prior to the procedure, and a 
temperature of 104.2° F. was reported on her 
return to her room. The patient was obviously 
septic and toxic with a range in temperature 
of 103.8° to 104.2°, pulse 138 to 160, and blood 
pressure 70/50 to 90/60. Two units of whole 
blood, 500 c.c. of normal saline, and 1,000 c.c. of 
5 per cent glucose in water, Levophed, and 11 
million units of penicillin were administered. 
Ureteral lithotomy was deferred temporarily until 
adequate antibiotic levels were reached. On Au- 
gust 17 the patient’s condition was worse. With 
an apical rate of 188 and pulmonary edema in 
evidence, a phlebotomy was performed, and 


Table I. Laboratory data 


Necrotizing Renal Papillitis 169 


approximately 700 c.c. of blood was withdrawn. 
At noon the same day the patient was taken 
to the operating room for removal of the ob- 
structing stone. At 12:44 p.m. the phonocardio- 
graph became silent and at 12:52 p.m. the 
chest and pericardium were opened, manual 
cardiac massage instituted, and Adrenalin given 
at which time ventricular fibrillation appeared 


and was counteracted with potassium and, 


electroshock “successfully.” The left ureter was 
the size of an index finger and under abdominal 
pressure urine appeared. An indwelling catheter 
was left in the ureter and the patient died in 
the operating room. Necropsy was performed 
2 hours after death. 

Bacteriology report. An antemortem blood 
culture showed growth of Pseudomonas aerugi- 
nosa; an antemortem urine direct smear, amor- 
phous debris, many pus cells, no organism; ante- 
mortem urine culture, two varieties of Ps. 
aeruginosa colonies. Postmortem blood culture 
showed growth of Ps. aeruginosa; Postmortem 
BUN was 59 mg. per cent, creatinine, 5.1. 

Necropsy findings. The left kidney was swollen 
and weighed 230 grams. The paper-thin capsule 
stripped with ease, revealing a dark reddish 
granular outer surface studded with multiple 
yellowish abscesses 1 to 2 mm. in’ size. On 


Blood 
Date Aug. 5 Aug. 8 Aug. 16 (a.m.) Aug. 16 (P.m.) 
Hematocrit (%) 32 - 33 41 
Hemoglobin (Gm.) 10.7 11.7 10.7 13.2 
White blood cells 8,550 11,400 27,150 14,450 
Nonsegmented cells 19 25 64 89 
Segmented cells 57 59 27 6 
Total neutrophils 77 84 91 55 
Lymphocytes 21 13 9 13 
Eosinophils 1 1 = - 
Basophils - 1 = 1 
Monocytes 1 1 

Urine 
Date Aug. 6 Aug. 7 Aug. 16 
pH 6.0 7.0 - 
Protein 30 = Trace 
White blood cells 2-5 Occasional 5-20 
Red blood cells Many 25-30 Occasional 
Epithelial cells Few Moderate Occasional 
Sugar - - Trace 

Blood chemistry 
Date Aug. 16 
BUN 35 mg. per 100 ml. 
Sodium 139 mEq. per liter 
Potassium 4.5 mEq. 

Chloride 102 mEq. 
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section most of the papillae were necrotic, and 
at the base of the pyramids a fine wavy zone 
of inflammation separated viable from necrotic 
tissue. The papillae were soft and yellowish in 
color. The cortex was filled with numerous 
small yellow abscesses. The calices and pelvis 
were fiery red with a granular edematous 
surface, and a finger-sized ureter was filled with 
abundant creamy green, purulent liquid material 
extending down to the obstructing calculus 3 
cm. proximal to the ureteral bladder opening. 
An indwelling catheter was found above the 
obstructing calculus in the ureter. The urinary 
bladder contained an estimated 50 c.c. of urine 
similar to that found in the left ureter. There 
was marked acute hemorrhagic cystitis. The 
right kidney was not remarkable. The spleen 
was somewhat enlarged, rather soft, mushy, and 
dark red on section. The heart showed two 
electrocoagulated surface areas on the anterior 
left ventricular wall. No thrombus was found 
in the pulmonary vessels. All lung lobes were 
collapsed. The uterus was of postpartum status 
with a recent intact operative wound and was 
partially filled with clotted blood and fragments 
of deciduous tissue. The stomach was distended 
because of gaseous content. 

Microscopically the involved kidney showed 
suppurative pyelonephritis. One section showed 
a necrotic papillary tip and exhibited a zone 
of inflammatory reaction which was found at 
the base of the pyramid. In the cortex numer- 
ous convoluted tubules were filled with poly- 
morphonuclear leukocytes and bacterial emboli 
with foci of necrosis. The necrotic centers of 
these tubules contained numerous predomi- 
nantly mononuclear cells. The glomeruli were 
unaffected except those of suppurative involve- 
ment. Other tubules were filled with eosinophilic 
material. In the necrotic papillae the tubules 
were stuffed with debris or bacterial colonies 
with recognizable rod forms. Some _ tubules 
showed good preservation, with little or no 
leukocytic response to these necrotic foci. No 
vasculitis. or vessel thrombosis was seen. 


This was a case of unilateral renal papil- 
lary necrosis in a women suffering from 
Pseudomonas aeruginosa septicemia and 
left acute suppurative pyelonephritis with 
obstructing calculus in the left ureter. The 
patient died of ventricular fibrillation dur- 
ing operation. 
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Comment 


The pathogenesis of this lesion has in- 
terested pathologists for many years. 
Ginther? thought that in some of his in- 
vestigated cases papillary necrosis was 
caused by Bacillus coli and staphylococcus 
organisms. Davson and 
under the impression that the B. coli may 


have a direct toxic effect on the renal 


Langley’ were 


tips. Edmondson,* however, thought that 
the coagulase enzyme of the Staphylococcus 
and Menkin’s necrosin factor together 
might be responsible for the necrosis. Rob- 
bins and Angrist® believed that bacterial 
toxins alone could not be_ responsible. 
Levaditi’® produced renal papillitis arti- 
ficially by the introduction of vinylamine 
or tetrahydroquinone into animals. He sug- 
gested a special affinity of this poison for 
the renal papilla. Baldwin and co-workers 
described hemolytic Staph. aureus renal 
infections in diabetes. According to Hand,” 
who quotes Kerby’s analysis of the source 
of Pseudomonas sepsis, the site of entrance 
for the organism in pelvic and urinary in- 
fections occurred in 6.8 per cent of 83 in- 
vestigated cases through the external genital 
organs. Stanley'* supported this view and 
added that the frequent presence of this 
organism on the anogenital skin region 
facilitates implantation into the urinary 
tract, particularly in women. Instrumental 
manipulation and obstruction in and about 
the urinary tract are already known predis- 
posing factors. Positive antemortem blood 
cultures associated with clinical signs of 
sepsis support the hypothesis of hematoge- 
nous spread of this organism after introduc- 
tion of contaminated instruments, fluids, or 
drugs into other parts of the body. This 
has been well described by Scott" in his in- 
vestigation of 82 cases of blood stream in- 
fections in urology. Other various predis- 
posing factors for Pseudomonas aeruginosa 
sepsis include disturbance or alteration of 
bacterial flora in the intestiral tract by 
drug administration, diminution of resist- 
ance to bacterial invasion in the presence of 
debilitating diseases; enhancing bacterial 
virulence in humans by repeated passage 
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with probable reduction of immune response 
to antibiotic therapy.’? 

Clinical findings in our case agree with 
findings in other cases described by various 
authors, although, in our case, the imme- 
diate cause of death was cardiac arrest and 
ventricular fibrillation during operation. 
Stirling’® reports 4 cases of necrotizing renal 
papillitis in childhood with one patient suf- 
fering from B. pyocanea septicemia. Robbins 
and Angrist® report a total of 26 cases 
of necrotizing renal papillitis but mention 
only one case with Ps. aeruginosa involve- 
ment in a diabetic patient with no urinary 
obstruction. 

After a search of the literature, it would 
appear that this case is unique in showing 
necrotizing renal papillitis due to Ps. aerugi- 
nosa in a nondiabetic adult with unilateral 
urinary obstruction. Ps. aeruginosa septi- 
cemia was also present as shown by positive 
blood cultures both ante and post mortem. 
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Summary 


1. A case of renal papillary necrosis with 
suppurative pyelonephritis in a nondiabetic 
adult with a left unilateral calculus urinary 
obstruction is reported as a unique occur- 
rence. 

2. Pathogenesis of this disease entity is 
discussed with emphasis of bacteriological 
aspects. 

3. Pathologically, the lesion is well rec- 
ognized and described. 

4. Antemortem clinical diagnosis of this 
disease is rarely made and only if considered 
in the presence of obvious septicemia and 
urinary tract obstruction not limited to 
diabetes. 


I am deeply grateful to Professor E. von 
Haam, Chairman of the Department of Pa- 


thology, for permitting the publication of this 
material. 
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Treatment of threatened premature labor 


with large doses of progesterone 


FRITZ FUCHS, M.D.* 
GEORG STAKEMANN, M.D. 
Copenhagen, Denmark 


SINCE the dominant cause of death in the 
neonatal period is prematurity, attempts to 
reduce infant mortality must be directed 
above all toward a reduction of the fre- 
quency of premature delivery. A number of 
social, nutritional, and medical factors that 
contribute to premature deliveries are 
known,’? and everything must be done, of 
course, to eliminate these factors. Unfor- 
tunately, though they may well be analyzed 
statistically, it is difficult to predict their in- 
fluence upon the individual case. In clinical 
obstetrics, therefore, a substance capable of 
inhibiting uterine contractions is badly 
needed. 

Encouraged by the work of Csapo* * who 
has carried out a long series of studies of 
the rabbit uterus from the molecular level 
to the uterus in situ, making it possible to 
formulate a theory on the hormonal control 
of myometrial function, we decided to carry 
out a clinical trial of progesterone in threat- 
ened premature labor. It seemed possible 
that one of the reasons for previous failures 
could be the use of too small doses, since it 
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has been realized only in the last few years 
that the turnover of progesterone is as high 
as 200 to 300 mg. or more per day at the 
end of pregnancy in the human. It was de- 
cided, therefore, to conduct a double-blind 
controlled study with fairly large doses of 
progesterone given parenterally. 


Material and methods 

Approximately 150 patients with symp- 
toms of threatened premature labor were 
treated during the 2 year period 1956-1957. 
If the symptoms subsided during treatment 
the patients were discharged from the hos- 
pital after varying periods of time. Some 
were delivered elsewhere and some were still 
undelivered at the time of this analysis. 
These cases have been excluded, leaving 126 
cases for the present review. 

The treatment with progesterone was 
started after a period of observation vary- 
ing from one or 2 hours to 24 hours or 
more. Those patients in whom parturition 
seemed imminent were not treated. Patients 
with uneven admission numbers’ were 
treated with a preparation labeled Proges- 
terone A and those with even numbers re- 
ceived Progesterone B. One _ preparation 
contained crystalline progesterone dissolved 
in vegetable oil with a concentration of 25 
mg. per milliliter, and the other preparation 
was the same oil without progesterone. Not 
until the completion of the present analysis 
was the identity of the preparations dis- 
closed to the staff, including the authors. 
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Progesterone A contained inactive oil, while 
Progesterone B contained the active sub- 
stance. 

The dosage was 200 mg. daily for 3 days, 
150 mg. for 2 days, and then 100 mg. per 
day. If the symptoms subsided, treatment 
was discontinued a week after their disap- 
pearance. Only 50 mg. was given on the last 
day. 

The treatment caused no reactions that 
required its discontinuation. Some patients 
had tender infiltrations on the injection 
sites, and one patient in Group A and 2 in 
Group B did not want to continue for this 
or other reasons. It has been maintained 
that treatment with progesterone during 
pregnancy can cause virilization of female 
fetuses.* ** In our study, virilization of nei- 
ther infants nor mothers was observed. 

The age distribution of the patients is 
shown in Table I and the obstetrical] his- 
tory in Table II. It is seen that 39 of the 


Table I. Age distribution 


Age (years) Series A Series B 
Under 20 14 5 
20-29 36 43 
30-39 12 14 
Over 40 1 1 
Total 63 63 


Table II. Outcome of previous pregnancies 


Series A Series B 


Previous abortions 


No 45 42 
One 16 16 
Two 1 3 
Three or more 1 2 


Previous deliveries 


None 29 19 
One premature 7 2 
One premature and 

one term 3 0 
One premature and 

two term 0 : 
Two premature 0 1 
Two premature and 

one term 0 1 
Three or more premature 1 1 
One term 15 23 
Two term 5 7 
Three or more term 3 6 
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patients had had one or more previous abor- 
tions, and 19 had had one or more prema- 
ture deliveries. 


Table. III Symptoms causing admission 


Symptom SeriesA Series B 
Hemorrhage from the vagina 28 23 
Rupture of the membranes 19 21 
Rhythmic or constant pains 

or backache 16 19 


The number of patients having had epi- 
sodes of bleeding and pains earlier in the 
present pregnancy was 10 in Group A and 
23 in Group B. One patient in Group A 
and 4 in Group B had been treated with 
progesterone for such episodes. 

The symptoms causing admission to the 
hospital for threatened premature labor are 
shown in Table III. The stage of pregnancy 
at the time of admission is shown in Table 
III, and the symptoms found on admission, 
in Table V. The interval between the onsete 
of symptoms and the first injection of pro- 
gesterone is seen in Table VI. 


Table IV. Stage of pregnancy on admission 


Stage (month) Series A Series B 
Fifth and sixth 7 11 
Seventh 27 22 
Eighth 25 28 
Ninth 4 2 


Table V. Symptoms found on admission 


Symptoms Series A  SeriesB 
Hemorrhage from the vagina 23 15 
Passage of amniotic fluid 18 23 
Uterine contractions 27 24 
No objective symptoms 4 11 


Table VI. Interval between onset of symp- 
toms and first injection of progesterone 


Interval Series A Series B 
Less than 12 hours 10 11 
12-24 hours 15 22 
24-48 hours 11 13 
2-4 days 10 7 
More than 4 days 17 10 
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If treatment was not interrupted by de- Group B, but in most cases these patients 


livery it was continued for varying periods are identical. It can therefore be concluded ' 
of time, depending on how long the symp- that the figures in Tables I-VII do not dis- ; 
toms were present. Table VII indicates the agree with the assumption that the differ- ) 
length of treatment in such cases, while the ences between the two groups are due to 

cases in which delivery took place during chance. 
treatment are shown in the first half of 
Table VIII. Results \ 


Table VIII shows that there are no dif- 
ferences between the two groups with re- 


Table VII. Duration of treatment when not gard to results; the number of patients in 


interrupted by delivery whom delivery was successfully postponed 


was equal in both groups. A breakdown of 
4 the figures to show the relation to the initial 
8-14 days 28 21 symptoms—hemorrhage, rupture of the 
15-21 days 2 8 


membranes, and pains—does not change the 


22-28 days 2 | 
More than 4 weeks 0 1 results. 
To ascertain that the dominance of pa- 
tients without previous deliveries in Group 
As seen from the tables, the two groups A does not invalidate this conclusion we 
are in good agreement with regard to age have arranged the material in the following 
distribution, obstetrical history, and symp- groups: (1) patients with no previous de- 
toms. A statistical analysis with the use of liveries; (2) patients with only normal de- 
the x’-test’ confirms that any difference be- liveries previously; (3) patients with pre- 
tween Group A and Group B is due to mature deliveries previously. An evaluation 
chance. The values of x? are below the 5 of the results in these three groups in the 
per cent significance limit in all cases ex- same way as in Table VIII does not reveal 
cept in Table I and the second half of Table any difference between Group A and Group 
II, where the values fall between the 5 and B. 
10 per cent limits. Group A comprises more Placenta previa was found to be the cause 
patients under 20 years of age and more of the symptoms of threatened premature 


patients without previous deliveries than labor in 5 patients in Group A and in 6 pa- 


Table VIII. Time of delivery in relation to treatment, divided after the dominant 
initial symptoms 


Passage of | Rhythmic or 
Hemorrhage amniotic fluid constant pains 


Series A | Series B | Series A | SeriesB | Series A | Series B 


Delivery during treatment 


First or second day + 4 6 7 3 2 
Third-seventh day 2 0 5 1 0 1 
Eighth-fourteenth day 2 4 2 6 0 0 
Fifteenth-twenty-eighth day 0 1 2 2 0 l 
After twenty-eighth day 1 1 0 1 0 0 

Total 9 10 15 17 3 | 


Delivery after treatment 


During first week 2 3 0 1 1 0 
During second week 2 2 0 0 1 0 
Third or fourth week 3 1 0 0 4 3 
After fourth week 12 7 4 3 7 12 

Total 19 13 4 4 13 15 
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tients in Group B. Abruptio placentae oc- 
curred in 6 and 3 cases, respectively. In 
these cases the necessary obstetrical inter- 
vention, of course, determined the time of 
delivery. 

The close agreement between the two 
groups is further illustrated by Table IX, 
which shows the birth weight of the in- 
fants. 


Table IX. Weight distribution of infants 


Weight (grams) Series A Series B 
Less than 1,000 0 2 
1,000-1,450 12* 7 
1,500-1,950 10 11 
2,000-2,450 13* 15 
2,500-2,950 15 9 
More than 3,000 13 19 


*Includes one stillborn infant. 


Comment 


Haskins* found a decrease in the pla- 
cental content of progesterone after the on- 
set of labor, and Hoffmann and Uhde’® 
found a reduction of the progesterone con- 
centration in the blood of pregnant patients 
before and during labor. It has not yet 
been demonstrated, however, that a reduc- 
tion of circulating progesterone occurs be- 
fore the onset of premature labor. 

Eichner and co-workers* * have had good 
results with large doses of progesterone in 
delaying the onset of labor after premature 
rupture of the membranes, but control ma- 
terial is lacking. Smith and Smith** ** claim 
a general reduction of pregnancy complica- 
tions with the prophylactic use of stilbestrol 
and progesterone. The fetal loss from pre- 
maturity was reduced, but the incidence of 
premature deliveries was not significantly 
lowered. 

The present series is not large in view of 
the many factors that may cause premature 
delivery. Perhaps it should be further re- 
duced by those cases in which delivery oc- 
curred during the first 48 hours after the 
beginning of treatment (13 cases in each 
group). It has been shown by Csapo,’ in 
rabbits, that the effect of progesterone upon 
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the pregnant uterus has a latent period of 
12 to 24 hours, and it is possible that the 
latent period is even longer in the human. 
Even after omission of these cases, however, 
the material is large enough to justify the 
conclusion that progesterone, even in large 
doses, is not the universal remedy in the 
prevention of premature delivery if symp- 
toms are present. An inhibitive effect in a 
few cases cannot be excluded, however, and 
perhaps determination of the excretion of 
pregnanediol in the urine can disclose in 
which cases an effect is to be expected.’ 

Although the results are negative, we 
consider it justified to present the material 
since a similar double-blind controlled study 
with large doses of progesterone has not, to 
our knowledge, been carried out before. 

In the rabbit, progesterone inhibits oxy- 
tocin-induced contractions, but, as men- 
tioned, only after a certain latent period. 
The lack of effect in threatened premature 
labor in the human may have relation to 
this latent period, and experiments are 
therefore being carried out with the pur- 
pose of finding substances with a shorter 
latent period.® 

A substance which can prevent prema- 
ture delivery will greatly reduce the neo- 
natal mortality. At the same time as we 
try to eliminate the known causes of pre- 
mature delivery, the search for such sub- 
stances must be intensified. 


Summary and conclusions 


A double-blind controlled study of treat- 
ment of threatened premature labor with 
large doses of progesterone given intramus- 
cularly has been presented. Sixty-three pa- 
tients were treated with progesterone in oil 
in doses of 200 mg. daily initially, decreas- 
ing to 100 mg. daily as a maintenance dose. 
A similar number of patients were given 
inactive oil in the same quantities. The two 
groups were in good agreement with regard 
to age distribution, previous obstetrical his- 
tory, and symptoms. The number of pa- 
tients in whom delivery was successfully 
postponed was equal in the two groups. 
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We believe, therefore, that progesterone 


in the form presently used is unable to pte- 


January, 1960 
Am. J. Obst. & Gynec, 


vent premature delivery once clinical symp- 


toms are present. 
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Hourly variation in onset of labor 


and rupture of membranes 


LANDRUM B. SHETTLES, 
New York, New York 


Or THE theories concerning the initiation 
of labor, no single one gives an adequate 
explanation. In some instances it may be 
that more than one factor plays a role. 

Variation m the frequency of onset of 
labor during each 24 hour period has been 
noted;'** it was found that labor started in 
62 per cent of a group of patients between 
9 p.m. and 9 a.m.’* In an attempt to gain 
more insight into what starts labor, the time 
of its spontaneous onset and of prior rupture 
of the membranes in the Sloane Hospital for 
Women has been tabulated from March 1, 
1958, through Feb. 28, 1959. 


Results 

During the year, 4,154 patients went into 
labor spontaneously; in 3,313, or 79.75 per 
cent, labor began in the presence of intact 
membranes; in the remaining 841, or 20.25 
per cent, the membranes ruptured spontane- 
ously before labor. The distribution of all 
the patients according to the hour of onset 
of labor is shown in Table I and Fig. 1. The 
curve for the total number of patients shows 
a definite diurnal rhythm, with a maximum 


M.D. 


from 2 to 4 A.M. and a minimum between - 


11 a.m. and 1 p.m. The rhythmicity occurred 
every day in the year, irrespective of season, 
barometric pressure, humidity, or tempera- 


ture. Between 9 p.m. and 9 a.m. 2,700, or 


65 per cent, of the patients went spontane- 
ously into labor. 
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The curve for the hourly incidence of on- 
set of labor in the 3,313 individuals with 
intact membranes is very similar to the pre- 
ceding one. This curve also shows a definite 
diurnal rhythm, with a peak from 2 to 4 
A.M. and a trough between 11 a.m. and 4 p.m. 

The hour of spontaneous rupture of the 
membranes preceding onset of labor in the 
841 women is given in Table I and Fig. 1. 


Table I. Hour of onset of labor and of prior 
rupture of membranes 


No. of patients 


Rupture Onset of 
membranes labor, Onset of 
before intact labor, 
Hour labor | membranes | total 
12-1 P.M 12 82 94 
1-2 13 84 97 
2-3 24 82 106 
3-4 16 95 111 
4-5 17 102 119 
5-6 20 97 147 
6-7 13 117 130 
7-8 22 102 124 
8-9 19 113 132 
9-10 14 118 132 
10-11 36 130 166 
11-12 33 167 200 
12-1 A.M 47 174 221 
1-2 74 157 231 
2-3 82 22 304 
3-4 69 219 288 
4-5 79 223 302 
5-6 55 188 243 
6-7 45 193 238 
7-8 57 133 190 
8-9 35 150 185 
9-10 22 143 165 
10-11 20 143 163 
11-12 7 79 96 
Total 841 $313 4,154 
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ture of the membranes before labor in 841 individuals. 
in the presence of intact membranes. 


These cases likewise showed a_ diurnal 
rhythm. The curves for onset of labor and 
spontaneous rupture of the membranes bear 
a close resemblance; however, the maximum 
and minimum frequencies of membrane 
rupture are spread over wider periods of 
time. The hourly variation in incidence is 
even more marked than with respect to on- 
set of labor. The membranes ruptured spon- 
taneously in 626 of the 841 patients, or 
74.43 per cent, between 9 p.m. and 9 A.o. 
These data have been analyzed statistically 
by the chi square method. When checked 
per 12 hour period (9 p.m.-9 a.m.; 9 A.M.- 
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Fig. 1. Hourly incidence of spontaneous onset of labor in 4,154 patients and spontaneous rup- 


In 3,313 of the patients labor began 


9 p.m.) and per hour, the probability of the 
frequency distributions in the respective 
curves being due to chance is P «0.001. 


Comment 


That the membranes ruptured in only one 
fifth of the patients before labor began and 
that they usually do not rupture until after 
complete dilatation of the cervix is perhaps 
fortunate as an aid in maintaining asepsis 
in utero and in providing for the bag of 
waters with its hydrostatic pressure against 
the cervix and lower uterine segment. It has 


been shown that during early labor the 
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membranes become loosened from the lower 
uterine segment, after which they slip back 
and forth over the underlying mucosa.* This 
loosening of the membranes permits their 
being stretched more uniformly over a 
greater area. Consequently, the likelihood 
of their remaining intact is increased. 

The graphic similarity in the diurnal 
rhythmicity in the hour of onset of labor 
and rupture of the membranes might sug- 
gest a common cause for both phenomena. 
The maxima of the frequency distribution 
curves show that labor usually starts and 
the membranes rupture most often when pa- 
tients are at rest, if not actually asleep. It 
appears possible that, as with stripping or 
artificial rupture of the membranes, rest and 
sleep relaxation permits descent of the pre- 
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senting part with stretching of the lower 
uterine segment and pressure on the sur- 
rounding nerve ganglia, with consequent 
initiation of labor. The increased incidence 
of spontaneous rupture of the membranes 
during rest and sleep could be accounted for 
on the same basis. 


Summary 


The frequency distribution curves for 
spontaneous onset of labor and spontaneous 
rupture of the membranes before labor re- 
veal a definite diurnal rhythmicity during 
each 24 hour period. Patients most often 
commence labor and rupture the mem- 
branes preceding labor during the hours of 
rest and sleep. 
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Single application of intravenous Pitocin for 


induction of labor in toxemias of pregnancy 


CHARLES FIELDS, M.D. 


ALEXANDER VARGA, M.D.* 


Chicago, Illinois 


W HEN termination of pregnancy compli- 
cated by toxemia is considered necessary, 
repeated stimulation of the uterus with in- 
tramuscular or intravenous Pitocin on suc- 
cessive days has been found to convert a 
long, firm cervix into one displaying efface- 
ment and dilatation and to result in eventual 
expulsion of the fetus.’-’ It is generally felt 
that eclamptic women readily deliver follow- 
ing Pitocin stimulation.* However, spon- 
taneous labor commonly develops during 
eclampsia regardless of the period of gesta- 
tion or the cervical status. 

Eastman,® *° in editorial comments rela- 
tive to fulminating toxemias, has stated that 
intravenous Pitocin is not the solution for 
overcoming a long, closed cervix when the 
head is floating because “it just doesn’t work 
under these circumstances.” He does not 
approve of repeated administration of Pitocin 
intravenously for several successive days and 
feels it is not sufficiently dependable to 
warrant its use if prompt delivery is ur- 
gently indicated. 

Fulsher™ reported 5 cases in which each 
patient delivered following a single infusion 
of Pitocin. In 4 of them, the cervix was 
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uneffaced and undilated, and the presenting 
head was unengaged. 

The purpose of this paper is to appraise 
in a series larger than heretofore reported 
in the literature the value of a single admin- 
istration of intravenous Pitocin. This method 
was utilized despite the presence of a long, 
closed cervix and unengaged presenting part 
in cases of nonresponding toxemia where the 
decision had been made to terminate the 
pregnancy. Failure of this procedure was 
followed by abdominal delivery. 

Our approach was based on a knowledge 
of physiologic principles, with the realization 
that the lower uterine segment and cervix 
must go through a preparatory stage before 
true labor begins. This preparatory stage 
entails (1) unfolding of the lower uterine 
segment, resulting in descent of the present- 
ing part and (2) effacement of the cervix. 
Following this; true labor begins as evidenced 
by progressive dilatation of the cervix. Active 
labor was regarded as beginning when con- 
tractions occurred at intervals of 3 minutes 
or less, of 45 to 60 seconds’ duration, accom- 
panied by palpatory evidence of the strength 
of the contraction. The contractions were 
accepted as of good quality when the uterus 
was not indentable, or just barely so. We 
considered the case as a Pitocin failure if 
the uterus failed to respond when subjected 
to a maximum concentration of 3 ampules 
per 1,000 c.c. of fluid introduced at a rate 
which exceeded 80 drops per minute or if 
satisfactory results were not obtained within 
8 to 12 hours of the above regimen. Amni- 
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otomy was practiced when the presenting 
part had entered the pelvis and the cervix 
was effaced and 2 to 3 cm. dilated. 


Method 


A double setup with Y tubing, where one 
bottle contains the Pitocin, is preferable, 
but as an alternative the Pitocin can be 
added to the fluid of a single setup after 
the flow has been started and regulated. 
Both techniques obviate the risk of introduc- 
ing an excessive initial dose. 

One ampule of Pitocin per 1,000 c.c. of 
5 per cent dextrose in water was used 
initially. ‘The rate of flow was begun at ap- 
proximately ‘5 drops per minute and was 
gradually increased according to the uterine 
response. When the rate of flow exceeded 
80 drops per minute, the bottle was replaced 
with one containing 2 ampules of Pitocin, 
accompanied by a comparable reduction in 
the rate of flow. The maximum amount of 
Pitocin added to 1,000 c.c. of fluid was 3 
ampules. By this procedure of increasing the 
concentration of Pitocin and decreasing the 
rate of flow, overhydration of the patient 
is prevented. It is important to note that 
an obstetrical resident was constantly in at- 


tendance while the patient was receiving the 
Pitocin. 


Material 


Fifty cases of nonresponding toxemia, con- 
sisting of either pre-eclampsia or pre-ec- 
lampsia superimposed on hypertensive renal 
vascular disease, were utilized. These repre- 
sent a group of cases which were available 
to the junior author while on the obstetrical 
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service at Cook County Hospital under 
supervision of the attending staff agreeable 
to this regimen. At Cook County Hospital 
the majority of nonresponding toxemias, 
especially when the presenting part is float- 
ing and the cervix is uneffaced and closed, 
are terminated by cesarean section. Less 
urgent cases may be managed by one of 
several methods: induction by amniotomy 
with or without the use of Pitocin, repeated 
Pitocin stimulation, or cesarean section, de- 
pending on the features of the individual 
case and upon the attending personnel. 

Of the 50 patients, 23 were primiparas, 
11 of whom were less than 40 weeks preg- 
nant and 12 of whom were at or near term. 
Of the 27 multiparas, 13 were preterm and 
14 were at or near term. In all cases, the 
cervix was not considered “ripe” on vaginal 
examination, and the presenting part was 
unengaged. The primiparous cervices were 
long and closed; the majority of multiparous 
cervices were somewhat patulous, but the 
internal os was closed. Pelvic adequacy was 
determined by internal digital evaluation. 
Delivery was effected under pudendal block 
or local anesthesia. Low forceps and episiot- 
omy were used when necessary. On each 
of 2 occasions a midforceps Kielland rota- 
tion was required to facilitate delivery. 


Results 


Of the 50 patients, 45 were successfully 
delivered vaginally (Table I). The 5 failures 
will be examined individually. Twenty of 
the 45 were primiparas (9 preterm, 11 at 
term). The average duration of Pitocin 
stimulation for primiparas was 7 hours and 


Table I. Data regarding the 45 patients who were delivered vaginally with Pitocin 


stimulation 
/ No. of Birth weight Duration of Pitocin stimulation 
0.0 
cases Average | Smallest | Largest Average | Shortest | Longest 

Primiparas 

Preterm 9 4 lb., 34 oz. 2lb.,120z. 5 lb., 7hr.,46 min. 3hr.,45 min. 14hr., 30 min. 

Term 11 7 7 oz. 5 1b.,120z. 81b.,9%4 oz. 8hr., 36min. 6hr. 18 hr., 50 min. 
Multiparas 

Preterm 12 41b.,1%40z. 21b.,100z. 51b,6%0z. 6hr.,41 min. 2hr.,5 min. 10 hr., 45 min. 

Term 13 7 Ib., 8 oz. 5 Ib., 15:0z. 8 Ib., 15 oz. 5 hr., 13 min. 40 min. 14 hr., 30 min. 
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46 minutes for the preterm patients and 8 
hours and 36 minutes for the term patients. 
Similarly, with the multiparas it required 
6 hours and 41 minutes for the preterm 
patients and 5 hours and 13 minutes for the 
term patients. The longest period of Pitocin 
administration needed to effect delivery was 
18 hours and 50 minutes in a primipara at 
term, and the shortest was 40 minutes in a 
multipara at term. 

It is important to stress the following 
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factors relative to the amount of Pitocin 
actually required to effect delivery. Only 
one ampule per 1,000 c.c. of 5 per cent 
glucose in water was used in all but 2 of 
the patients who were delivered vaginally. 
Also, the majority of patients responded to 
a rate of flow between 40 and 60 drops per 
minute, some to lesser rates and a few, 
particularly the primiparas, to rates between 
60 and 80 drops per minute. Massive doses 
were not generally employed or needed. If 


Table II. Data regarding the 5 cases considered Pitocin failures (all cesarean 


sections ) 
| Duration | Post- 
of Duration| Amount | Maximum Oper- | mortem 
Gra- | Par-| gestation Bag of of pains of cervical ative Fetal | findings of 
Case|\vidity| ity | (weeks) waters (hours) | Pitocin | dilatation | findings outcome | baby 
1 i 0 36 Ruptured 24 3 am- 2-3 cm.; no _.._{ 5 lb., 3 oz.; Broncho- 
before ad- (irregu- pulesin change lived 24 pneumo- 
mission lar) 24 hr. hours nia and 
atelecta- 
sis 
2 i 0 35 Intact 36 3 am- No change; 
pules 2-3 cm. survived 
3 i 0 39 Artificial 30 2 am- 3-4cm.;no Constric- 6 lb., 1 oz.; —" 
rupture pules change tion ring survived 
after 20 
hours 
4 vi 0 34 Ruptured on 28 3 am- 2-3 cm.; no 
admission pules change vived 
5 iii ii 37 Ruptured on 40 2 am- 5 cm. Constric- 5 lb., 13 ities’ 
admission pules tion ring 0z.; sur- 
vived 
Table III. Perinatal mortality 
Duration of 
Time of Weight of labor Mode of Maternal 
Case death baby (hours) delivery complications Remarks 
1 Ante partum ~§ 2 lb., 10 oz. 7 Vaginally Diabetes and Dead prior to in- 
(macerated ) toxemia duction 
2 Ante partum 3 lb., 4 oz. 2 Vaginally Dead prior to in- 
(macerated ) duction 
S Intrapartum 2 Ib., 10 oz. 9 Vaginally ; Obesity Death attributable 
breech (250 lb.) to Pitocin in- 
duction 
4 6 days post 2 Ib., 11 oz. 8 Vaginally 
partum 
5 1 day post 5 Ib., 13 oz. 24 Cesarean Constriction 
partum section ring 
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an adequate response was not obtained with 
one ampule per 1,000 c.c. of fluid adminis- 
tered at a maximum rate of 80 drops per 
minute, it was not usually obtained with 
larger doses. 

Descent, cervical effacement, and dilata- 
tion were best observed in the primiparous 
patients who were exposed to frequent vagi- 
nal examinations at intervals of one-half to 
one hour. Descent of the presenting part, 
progressive softening, and effacement .oc- 
curred prior to dilatation, the process vary- 
ing from 2% to 8 hours in duration. The 
process of cervical dilatation required from 
2 hours and 30 minutes to 10 hours and 50 
minutes. There was no distinct time correla- 
tion between the 2 processes of effacement 
and dilatation. In some cases, effacement 
consumed more time than dilatation, and 
the reverse also occurred. The rate at which 
descent of the presenting part, softening, 
and effacement of the cervix occurred, there- 
fore, was no index as to the subsequent rate 
of dilatation, both: processes being com- 
pletely variable. Table II summarizes 5 cases 
considered Pitocon failures. 

In essence, only one death is attributable 
to the procedure of Pitocin induction. This 
involved a 2 pound, 10 ounce infant with 
breech presentation (Table ITI). 


Complications 


Constriction ring. We have to assume that 
in both instances these resulted from the 
Pitocin procedure. It is doubtful that they 
were present prior to induction since labor 
progressed so well in the early phases. 

Blood pressure elevations. Minor fluctua- 
tions of the systolic pressure to 20 mm. Hg 


and 10 mm. Hg of the diastolic pressure 


frequently occurred. However, there were 
no sudden rises or drastic alterations that 
necessitated discontinuing the procedure. 
Fetal distress. This was evidenced by fetal 
heart tones falling to and remaining below 
100 per minute, and meconium in cephalic 
presentation. There were some minor vari- 
ations during contractions, but they returned 
to normal during the relaxation phase. 
Fetal asphyxia at birth. Two fetuses re- 
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quired tracheal catheter and oxygen for 
less than 2 minutes. All others breathed and 
cried spontaneously with simple stimulating 
measures plus Nalline. 

Trauma to the birth canal. The vagina 
and cervix were visually examined in all 
cases. One cervical laceration was found 
and was repaired with 2 interrupted sutures. 

Postpartum hemorrhage. This was avoided 
by continuation of the Pitocin drip for 
several hours following delivery. 


Comment 


This series, even though relatively small, 
serves to emphasize several important points 
with regard to Pitocin induction where con- 
ditions may not seem to lend themselves to 
this procedure. Pitocin responsiveness varies 
not only from patient to patient, but also 
within the same patient during the course 
of an induction. Some uteri, once good con- 
tractions have become established, become 
more sensitive and less is required to pro- 
mulgate the contractions. Other uteri may 
develop an apparent tolerance to Pitocin 
and become refractory to it, thus requiring 
an increasing dosage to maintain good 
uterine action. Therefore, trepidation in 
transgressing “safe bounds” and confining 
the rate of administration to predetermined 
set levels is likely to terminate in failure. 
Page’ clearly. indicated this in explicit terms 
worthy of direct quotation: “The threshold 
of sensitivity parallels the degree of spon- 
taneous -motility, and may vary 100 fold 
from one patient to the next. There is, 
therefore, no standard dose, no safe dose, 
and no dangerous dose of Pitocin when meas- 
ured in minims, milliliters or units. In ac- 
cordance with the principles of a bio-assay, 
dosage can only be measured in terms of 
uterine response.” 

In primiparous patients, prior to dilata- 
tion, the unripe cervix undergoes softening 
and effacement which is often preceded by 
the unfolding of the lower uterine segment 
and descent of the presenting part. The lat- 
ter processes usually require a generous 
amount of time, 24 to 8 hours, an interval 
during which many people become dis- 
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couraged and concede a Pitocin failure too 
soon. 

In reference to the quality of uterine con- 
tractions, it is not sufficient merely to pro- 
duce a generalized “tightening” of the 
uterus comparable to a Braxton Hicks con- 
traction. This is a passive state as com- 
pared to an active working contraction ex- 
erting a downward expulsive force. The 
two can be differentiated by the patient’s 
reaction (increasing pelvic discomfort in 
the latter) and by the tension exerted on 
the lower uterine segment adjacent to the 
internal cervical os as determined by vag- 
inal examination. 

There is more unity of opinion’* ** rela- 
tive to the ability of the pregnant patient’s 
serum at term to inactivate the vasopres- 
sin factor elaborated by the posterior lobe 
of the neurohypophysis, than the oxytocic 
principle. Dicker and Tyler’ found that up 
to the end of the seventh month, normal 
pregnancy is protected against any abnor- 
mal elaboration of oxytocin by the enzyme 
pitocinase. Then, after the thirtieth week, 
the oxytocic inactivating power disappears 
and there is nothing to interfere with the 
physiologic action of oxytocin on the gravid 
uterus. These findings are in opposition to 
those of Page,’* who determined a pro- 
gressive elevation of pitocinase activity from 
the fourth to the thirty-eighth week after 
conception, the high level being maintained 
during labor and disappearing rapidly after 
delivery. Dicker and Tyler’s findings would 
be more compatible in furnishing a reason 
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as to why Pitocin induction any time after 
the seventh month of gestation is practicable 
and successful anent the presence of an un- 
favorable cervix and a floating presenting 
part. 

If we can assume the above correlation, 
then we can question whether cervical status 
is a valid criterion when induction of labor 
is considered. Is it essential for a cervix to 
be ripe before labor can ensue, or is it a 
matter of promoting adequate corpus action 
to overcome the cervix regardless of its con- 
dition? It is an obstetrical enigma that in pre- 
mature labor usually the adverse conditions 
of long cervix and floating presenting part 
are readily overcome by nature despite the 
efforts on the part of the obstetrician armed 
with many drugs to quiet uterine activity. 


Summary and conclusions 

1. Fifty patients with nonresponding tox- 
emia of pregnancy exhibiting floating pre- 
senting parts and uneffaced closed cervices 
were subjected to intravenous Pitocin stim- 
ulation, as a single application. Forty-five 
were successfully delivered vaginally; 20 
were primiparas, 25 were multiparas. 

2. Piotcin administration was gauged 
solely on the basis of uterine response, the 
actual dosage being of secondary consid- 
eration. 

3. Careful administration of Pitocin to 
toxemic patients considered unfavorable for 
vaginal delivery merits trial, in a manner 
such as that described, prior to the termina- 
tion of the pregnancy by cesarean section. 
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Discussion 
DR. PHILIP J. STEIN, Chicago, Illinois. In 


their study of several years ago, Tamis and Shey! 
pointed out that “the elective induction of labor 
by intravenous Pitocin can be accomplished on 
any patient at or near term regardless of the 
ripeness of the cervix.” Drs. Fields and Varga 
have by this study in a great measure shown that 
this is true. 

Tamis and Shey came to their conclusion after 
using Pitocin for induction of labor in patients 
with toxemia in the multiple application tech- 
nique, much as has been employed at the Cook 
County Hospital. Except for this study by Drs. 
Fields and Varga, the “unripe” cervices of pa- 
tients at the Cook County Hospital who required 
termination of pregnancy have been “ripened” 
by the daily intravenous infusion of a 1:1,000 
solution of Pitocin. In this manner, effacement 
takes place more slowly, usually in a period of 
2 or 3 days, more nearly simulating the manner 
in which it occurs normally, where the process 
has been observed to take place over a period of 
days or weeks. 

While there is no doubt that effacement, dila- 
tation, and delivery can be accomplished in a 
“single sitting,” so to speak, it would seem more 
physiologic and possibly less potentially trau- 
matic to mother and fetus to grant a longer 
span of time for these processes to be effected, 
when delivery is not emergently imperative. 
Pituitary extract has had such a bad name since 
its introduction in obstetrics early in the century 
that many of us have been prejudiced against 
its use or have been reluctant to use it more 
widely. I remember quite clearly the great 
courage that was required to proceed with a 
study of the treatment of uterine inertia by in- 
termittent intramuscular injections of dilute 
Pitocin inaugurated by Dr. Daro at the Cook 
County Hospital only 14 years ago. Great prog- 
ress has been made since then. 

It is because of this progress and the great 
boon that oxytocics, properly used, have proved 
to obstetrics that we should proceed with their 
use in as physiologic a manner as we can. Never- 
theless, we are greatly indebted to Drs. Fields 


and Varga who have shown what can be ac- 
complished when the demand is present. Cer- 
tainly it has been shown that vaginal delivery 
is the route of choice for these patients who may 
have a nonrecurring disease and for granting a 
better fetal survival rate. It is, therefore, com- 
forting to know that, when it is necessary to 
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empty the uterus more rapidly, this route is not 
closed to the obstetrician because of an uneffaced 
closed cervix and an undescended presenting 
part. Certainly a success rate of 90 per cent and 
an average labor of 8 to 8% hours are to be 
reckoned with. Even if one should discount some 
of the success achieved with the multiparous pa- 
tients at term, the results are still satisfactory. 
In this study, the authors have confirmed the 
findings of Dr. Caldeyro-Barcia who presented 
his studies to this Society only last year. 
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DR. HARVEY A. GOLLIN, Chicago, Illinois. 
Most of us are fortunate in our private practice 
in infrequently having the opportunity of treat- 
ing severe pre-eclampsia. This is not true at in- 
stitutions such as the Cook County Hospital 
where the patients frequently have no prenatal 
care or inadequate prenatal care and are ad- 
mitted to the hospital in a serious phase of this 
complication of pregnancy. 

Although there have been new ideas as to 
therapy of this disease, most obstetricians still 
feel that delivery is the most successful therapy. 
Drs. Fields and Varga present excellent statistics 
on a method for such delivery. 

Induction of labor in the presence of a “ripe” 
cervix and a “not so ripe” cervix has been quite 
successful. Induction of labor in the presence of 
an uneffaced cervix has not been given a chance 
because we did not consider the chance for suc- 
cessful induction to be sufficient. 

In reviewing the method of induction pre- 
sented, I find that the difference in the usual 
mode of induction as compared to that of Drs. 
Fields and Varga is the degree of stimulation 
used. They produced strong uterine contractions 
which were of 45 to 60 seconds’ duration. This 
difference can best be emphasized by the fact 
that repeated administration of Pitocin solutions 
on successive days with the production of 30 to 
40 second contractions have frequently failed to 
induce labor, particularly in the presence of in- 
tact membranes. Certainly, the production of 
contractions as indicated by the essayists would 
require firm indication for induction, a most 
careful selection of patients and constant surveil- 
lance by a trained person during this period of 
stimulation. 
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The presence of 2 constriction rings is higher 
than would be expected in a comparable number 
of inductions with more favorable cervices. I 
would like to ask Dr. Fields whether he has an 
explanation for this high incidence. 

It is difficult to present closely comparable 
statistics to the unusual conditions presented 
this evening. I have, in my studies of the use of 
Pitocin inductions in the management of pre- 
mature separation of the normally planted pla- 
centa at the Cook County Hospital in the past 7 
years (1951-1957), found 23 instances in which 
the cervix was long at the time of induction but 
sufficiently open in most instances to allow arti- 
ficial rupture of membranes before the adminis- 
tration of dilute intravenous Pitocin. 

There were 5 failures in this group. Four of 
these should be discounted because of inadequate 
trial due to great caution of administration in 
the presence of grand multiparity. The failure 
was in a para iii with a 24 weeks’ gestation, a 
long closed cervix, and intact membranes. The 
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longest labor was 10 hours and the shortest 50 
minutes. 


The incidence of successful induction in this 
series was very Satisfactory in the presence of 


a so-called “unripe cervix” and the length of 
labor surprisingly short in some instances, as has 
been noted in the paper presented this evening. 

DR. FIELDS (Closing). When one acts on 
the premise that cesarean section carries with it 
a potential mortality that is tremendously higher 
than vaginal delivery, then one can also feel that 
when there is an indication for terminating the 
pregnancy, an attempt should be made to deliver 
the parturient vaginally, regardless of the status 
of the cervix, unless other conditions rule out 
the vaginal route. 

As to the question of constriction ring, some 
years ago we presented a paper on constriction 
ring dystocia. We mentioned the possibility of 
increasing the incidence of constriction rings by 
the use of Pitocin. This seems to have occurred 
in our series. 


T 
re 
fr 
Ol 
W 
fc 
B 
le 
T 
tl 
is 
t 
t 
t 

t 


CURRENT OPINION 


Pertinent Comments 


The relation of nasopharyngeal infection 


to infertility 


BERNARD SANDLER, M.D. 


Manchester, England 


THE idea that there may be a nasogenital 
relationship is not new and, indeed, dates 
from antiquity. The phenomenon of vicari- 
ous menstruation appearing as epistaxis is 
well recognized as a clinical phenomenon. 

This relationship is obviously atavistic, 
for among animals the nose plays an im- 
portant part in the sexual relationship. In 
Belfast, Morton® has shown that when the 
olfactory apparatus is damaged, the animal 
loses sexual interest, and copulation ceases. 
The obvious relationship between sex and 
the nasal function in animals has its 
counterpart in man where sex stimulation 
is associated with certain olfactory percep- 
tions. 

The first reference in the literature is by 
Buchan,” in 1769, who states “If the geni- 
tals be immersed for some time in cold 
water it will generally stop a bleeding of 
the nose” and goes on to say “I have sel- 
dom known this to fail!” A scientific basis 
for this has been shown by Spiesman,?® who 
noted that the application of a cold stimulus 
to a portion of the skin caused a lowering 
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Presented before a meeting of the 
Society for the Study of Fertility, 
London, 1958. 
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of the tonus of the nasal mucous membrane 
with vasoconstriction—hence the mecha- 
nism of the use of a cold key down the 
back in the treatment of epistaxis. Bresgen,’ 
in 1881, observed congestion of the nasal 
mucous membrane during menstruation, but 
it was Mackenzie,° in 1884, who gave the 
first accurate observations, and who con- 
cluded that there is “an intimate physiologi- 
cal association between the nasal and the 
reproductive apparatus.” This is probably 
a reflex action and he seems to have been 
thinking in terms of a nervous mechanism 
when he said that “the irritation of the one 
reacts upon the circulation and possibly 
nutrition of the other.” Fliess* some years 
later reported changes in the nose during 


_ menstruation, pregnancy, labor, and the 
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puerperium. He described a local hyperemia 
and increased sensitivity in the “genital 
spots,” as he called them, of the middle and 
lower turbinate areas. 

Most of the nineteenth-century literature 
has been concerned with the relation of 
epistaxis to the various aspects of sex func- 
tion, and by 1912 Seifert® was able to quote 
296 references to this aspect of the prob- 
lem. 

He (1) concluded that there is an ana- 
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tomical and physiological correspondence 
between the sex organs and parts of the 
nose and that there is a nervous pathway 
between them but the nature of it is not 
known; (2) postulated a nasal reflex neuro- 
sis, and (3) rejected the theory elaborated 
by Fliess that there is such a thing as a 
nasal cause of dysmenorrhea. 

It was not until 1936, however, that 
Mortimer, Wright, and Collip®* showed 
that in the monkey the mucous membrane 
of the turbinates responds specifically to 
estrogenic hormone and that the application 
of estrogen produces redness and swelling 
similar to the changes known to occur in 
the physiological processes of menstruation 
and pregnancy. Moreover, they were able to 
reproduce these effects in castrates, and 
they showed that the graph of nasal changes 
corresponded closely with the excretion of 
estrogen in pregnancy. 

In atrophic rhinitis they were able to 
show (and for some years the treatment 
became quite popular) that the nasal 
mucosa will respond effectively to the ap- 
plication of estrogen in oil. However, all 
this early work seems to have been more 
concerned with the effects on the nasal 
mucosa of sexual changes in the rest of the 
body. More recently, Holmes, Goodell, 
Wolf, and Wolff* have shown that stress 
alone can produce changes in the nose 
which may vary from a simple hyperemia 
to either a rhinorrhea or even the formation 
of a true sinusitis with pus. These observa- 
tions were made by different observers in- 
cluding a psychiatrist and a rhinologist who 
observed the same patient but did not know 
what the other’s findings were until the 
end of the experiment. They showed a very 
close correlation between the stress situation 
and nasal symptoms. 

Although Mackenzie and associates were 
the first to describe what was thought to 
‘be a reciprocal nasogenital relationship, 
very little if any work appears to have been 
done on the possible effects of the nose on 
the genital organs. 

My attention was drawn to this aspect 
of the matter some years ago when I was 
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confronted with a case in which a non- 
receptive cervical mucus had _ remained 
hostile to spermatozoa of many different 
donors over a very long period. The patient 
was a woman, aged 36, with a history of 
3 years of sterility. She had already had a 
great deal of investigation before she came 
under my care. I found that she had a 
profuse growth of a mixture of Escherichia 
coli, Bacillus proteus, and Staphylococcus 
pyogenes in her cervix. She was treated 
vigorously for this condition, and eventually 
her cervical mucus became sterile but was 
still nonreceptive to spermatozoa. One day 
I heard her sniffing a great deal and this 
drew my attention to the fact that she 
might have a sinus infection. Indeed she 
complained of continuous stuffiness of the 
nose ‘but, as I have discovered with many 
other patients since, it is not a condition 
about which they volunteer any information 
nor does it seem to cause them a great deal 
of distress in the way of physical symptoms. 
X-ray examination showed both sinuses 
obscured, and lavage produced a good deal 
of pus from both antra; E. coli was re- 
covered from the pus. This patient con- 
ceived the next month without any treat- 
ment other than the lavage. Since then, I 
have been searching for similar cases and 
have found about 24. In order to give some 
sense of perspective, however, it should be 
said at once that these 24 have been found 
in a consecutive series of over 500 cases; 
the incidence is, therefore, quite small and 
no attempt whatever is made to draw any 
kind of statistical conclusions as to the fre- 
quency with which nasopharyngeal infec- 
tions are a factor in sterility. My purpose 
is merely to draw attention to the fact that 
they can be and that in the occasional case 
it is worth searching for. 

On close examination of the 24 cases I 
have been able to accept only 16 women in 
whom, in my view, there is an undoubted 
clear association between the removal of 
nasopharyngeal sepsis and the onset of preg- 
nancy. In the other cases, although I am 
sure such sepsis may have had an important 
bearing on the case, nevertheless, there were 


vi 
Nu 
ot 
iss 
fr 
al 
> 
st 
Pp 
S 
tk 
ti 
m 
tl 
fc 
Ol 
ol 
al 
cc 
ti 
5] 
ir 
a 
ni 
b: 
ir 
au 


Volume 79 


Number | 


other factors present which obscured the 
issue, and I felt it better to exclude them 
from this series. It will be noted* that in 
all this series the postcoital tests, with one 
exception, have remained negative despite 
standard methods of treatment over a 
period varying from 6 months to 2% years. 
Such treatment has included cauterization, 
the use of antibiotics, local use of antisep- 
tics, short-wave diathermy, and _ other 
methods. It can be said of all these cases 
that the possibility that the pregnancy is 
fortuitous and might have occurred with- 
out treatment is rather unlikely in view 
of the length and type of treatment which 
all these patients had undergone. In effect, 
each patient has had to serve as her own 
control. 

The success in these cases drew my atten- 
tion to the possibility of male infertility re- 
sponding to the treatment of nasopharyngeal 
infection. A number of such cases are under 
active investigation and already two preg- 
nancies have been achieved which seem to 
be attributable entirely to the improvement 
in semen quality which has followed the 
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treatment of the husband’s sepsis. In both 
cases the antra were infected. In one E. coli 
and in the other Staph. pyogenes were re- 
covered in the washings. The treatment of 
the nose has immediately been followed by 
an increase in sperm density and improve- 
ment in sperm viability with diminution 
in the number of abnormal sperm cells, and 
corresponding improvement in sperm mo- 
tility has also occurred. The number of 
cases is insufficient to report at this stage 
but it would seem worthwhile investigating 
the possibility of this type of focal infection 
in severe infertility. 

As these few cases represent the results 
of some 500 consecutive couples investigated 
at this clinic, it is not suggested that this 
is a condition of frequent occurrence. Nor 
does this paper lay claim to provide any 
kind of statistical significance. It is felt, 
however, that the intractable case of in- 
fertility in which the cervical mucus remains 
hostile to sperm invasion, no matter what 
local treatment is given, may well respond 
to the eradication of nasopharyngeal sepsis 
when this is present. 
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Mancinism 


ALLAN C. BARNES, M.D. 
Cleveland, Ohio 


THE recent paper by Ingalls and Purdy 
in the New England Journal of Medicine 
on congenital anomalies served, among 
other things, to rekindle our own interest 
in the least conspicuous of the congenital 
anomalies—left-handedness. The official dic- 
tionary term is “mancinism,” and clearly 
indicates its status: a mancinist in ancient 
Greek times was a deformed or crippled 
person not infrequently put to death in the 
neonatal period by exposure to the ele- 
ments on a mountain top. This broad but 
morbid term remains with us today as the 
official name for the commonest of con- 
genital anomalies. 

My study consisted simply of a series 
of interviews on the subject. Seeking out 
those who should know, I gathered certain 
authoritative information. In view of the 
well-known fact that there are no left- 
handed violinists in symphony orchestras, 
we started with the violin teacher. Here- 
with are the interviews (together with our 
comments) to date: 


Violin teacher. Oh, yes, we always put 
the bow in the youngster’s right hand .. . 
bowing is so important, you know. If he is 
left-handed? Why, I put the bow in his 
right hand . . . yes, I can see that, but the 
fingering is so important, you know. I tell 
them it’s almost an advantage to be left- 
handed. No, that doesn’t mean it’s a disad- 
vantage to be right-handed. It’s just an 
advantage. To be handed, I mean. 

Comment. This Society may well go down 
in history as the civilization which thought 
it worth while to manufacture left-handed 
golf clubs (costing perhaps $225) but not 


left-handed violins. Since the violin is a 


symmetrical instrument, all it would re- 
quire would be to put the strings on the 
bridge in the opposite order and to manu- 
facture a left-handed chin piece (costing 
perhaps $2.00). 

Sociologist. The contemporary studies are 
interesting because they show left-handed- 
ness is definitely on the increase. The St. 
Louis survey in 1915 indicated 2.9 per cent 
of the group was left-handed. Chamberlain’s 
paper in 1928 gave the figure of 4.3 per 
cent. Rife, in 1940, reported that 7.45 per 
cent of the group studied were left-handed. 
Always the men exceed the women. Always 
there are more than in the last study. 

Comment. These studies are good. Not 
just asking grandmother how many of her 
grandchildren are right- or left-handed, but 
mass surveys with pencil tests, catching, 
throwing, and generally playing second base 
with the interviewer. This confuses the 
hereditary pattern. If it were a recessive it 
would disappear. But if it were a clear-cut 
dominant wouldn’t it increase faster? 
Probably a dominant recessive. Or a reces- 
sive type of dominant. 

Geneticist. Handedness is variously re- 
ported by the authorities. In Sinnott, Dunn, 
and Dobzhansky, it appears in a pedigree 
with left-handedness as a simple dominant. 
More recently Tanner has summarized it 
lucidly as follows: “Handedness is probably 
in the main a hereditary character; that is 
to say, heredity determines some neurologi- 
cal difference which predisposes the indi- 
vidual to use preferentially his left or right 
hand. Despite a considerable volume of 
work on this subject, however, the nature 
of the neurological difference is not yet 
understood. Handedness is certainly 4 
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graded character, not an absolute one; in- 
deed, when a test is given allowing com- 
plete quantitation of “handedness” the 
scores are distributed quite unimodally, 
with no indication of a break between left- 
handedness and right-handedness at all... . 
In these circumstances it is not surprising 
that the genetics of handedness is confused 
and likely to remain so until its physiologi- 
cal basis is better understood. 

Comment. The contemporary geneticists 
are an alert group and one must admire 
them tremendously. They have delineated 
a clear-cut science, and they aren't easily 
stampeded. In this instance, however, one 
most admires the obvious ability to sit on 
a fence neatly. Professor Tanner is lucid 
enough, and we imagine that right at the 
moment our own investigation is contribut- 
ing mightily to -learing up the confusion 
he mentions. 

Psychologist. I should think the answer 
would be obvious. The reason that the cur- 
rent surveys show left-handedness is on the 
increase is that we don’t make any effort 
to change the children. The old-fashioned 
schoolteacher was literally barbaric! Nowa- 
days we are much more enlightened about 
this problem. As a result there is less stam- 
mering and stuttering, too, . . . no conflicts. 

Comment. This is the official stand of the 
psychologist of today: “We don’t try to 
change the children.” Nonsense! All we do 
to the children is to precipitate them into 
a completely right-handed civilization. 
Every pencil sharpener is built for right- 
handed people . . . every can opener. All 
scissors are right-handed. No conflict in- 
deed! We will believe that when 7.45 per 
cent of the gearshift handles stick out on 
the left side of the steering-wheel shaft. 

Classicist. It wasn’t always thus. There 
is evidence that some of the old Semitic 
tribes were completely left-handed. And 
their writing went from right to left. The 
Greeks were originally an ambidextrous 
nation, and their writing was of the bou- 
strophedon type (literally translated: “like 
the plowing of the ox”). They started the 
first line in the upper right-hand corner 
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and went to the left; then the second line 
went from left to right; and the third line 
from right to left, etc. A very logical way 
to write, and an easy way to read, I must 
say. Hereditary? I wonder. There must 
have been a strong environmental Zeitgeist. 
The chief factor which changed the Greeks 
was the invention of the military phalanx. 
It became necessary for every man to hold 
his shield on his left arm and his spear in 
his right hand. They simply changed an 
ambidextrous nation to a right-handed na- 
tion. Had to change, or die. Their writing 
changed at the same time to the left-to- 
right line. 

Comment. The phalanx was introduced 
from the Macedonians, but we don’t know 
how they wrote. Possibly like the plowing 
of an ox (boustrophedon to you). The 
Babylonians and Assyrians wrote from left 
to right, but we don’t know how they 
plowed. Between the years 100 B.c. and 
A.D. 100, a Jew who was writing in Hebrew 
would write from right to left. If he were 
writing in Greek (the international lan- 
guage of the day) he would write from left 
to right. There is no reliable information 
on their right- or left-handedness, but cer- 
tainly they must have been talented. 

The President of the United States. That 
principle from the Greek army still persists. 
I’d like to see you train an infantry division 
which was part right-handed and part left- 
handed. When they start we don’t care 
what they are. But when they finish every- 
one has to shoulder arms on the same side. 
Every sniper and every infantryman is 
trained to put his gun along the right-hand 
side of a tree, regardless of what hand he 
prefers. 

Comment. This brings us back to the or- 
chestra. Uniformity is the key to safety 
when there are 65 people crowded on stage 
and all bowing like mad. Who wants to be 
stabbed? It’s the phalanx principle. If the 
violin is the shield, and the bow is the spear, 
then they must all be held the same way. 
Hold them the same way, or die! 

Elderly obstetrician. It may not be hered- 
itary at all, but a congenital trait based on 
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some intrauterine accommodation. Just set 
the placenta in a pan and hold up the cord. 
If the spirals are around to the right, the 
baby will be right-handed. If around to the 
left, the baby will be left-handed. Shows 
the way the baby has been turning. 

Comment. If looking this up in Rams- 
botham’s System of Obstetrics, look under 
“Conditions of the Funis.” “Funis” is a 
lovely term (compared with our abrupt 
word “cord”) which is disappearing from 
modern speech. Ramsbotham is an 1855 
text bound in leather. Leather is a lovely 
binding (compared to our rough cloth- 
board) which is disappearing from modern 
libraries. 

Marine biologist. The percentage of right- 
handedness and left-handedness in lobsters 
is the same as in men. When served a lob- 
ster, always note the differential size of the 
right versus the left claw (this applies to 
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pincer and crusher). Also note whether you 
are eating a male or a female. Record the 
data, and you will find that it matches the 
statistics cited above for human beings. 

Comment. This is hard on the Funis 
theory since lobsters have no umbilical cord. 
The lobster conceptus (we are not certain 
about that terminology) voluntarily fastens 
to the bottom of the mother’s carapace for 
a while, proving that the conceptus can 
recognize its own mother (much less a male 
versus a female lobster) much faster than 
can we. 

Senior night supervisor. Just clear out the 
babies’ throat, wrap them in a blanket to 
keep them warm, but leave their hands free. 
After you get out the suture material for 
the episiotomy, go back and look. The left- 
handed ones will have their left thumbs in 
their mouths; the right-handed ones the 
right thumbs. That’s all there is to it. 

Comment. Yes, Ma’am. 
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Editorial 


The new format 


W1tTH this number, that of January, 1960, 
the AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY appears in a new format. We 
believe this represents many improvements 
which will appeal to both contributor and 
reader. 

The page size is moderately increased 
from the old dimension of 67 by 10 to 74% 
by 101% inches, producing an increased page 
surface of nearly 10 per cent. Following the 
present trend believed to aid in ease and 
rapidity of reading, the text will be set in 
two columns instead of running across the 
entire page. 

The style of type is changed from the 
somewhat old-fashioned DeVinne to the 
classic well-received Baskerville. In the terms 
of the professional, the major portion of the 
text will be set in 10 point type leaded 2 
points. Case histories and other portions of 
the text will be set in 9 point, leaded 2 
points. Formerly, this material was set in 10 
point solid and in 8 point, and we believe 


that these changes will contribute to greater 
legibility. 

Within a few months there will also be 
a change in the method of binding to the so- 
called “perfect” technique. This will make 
the JouRNAL more flexible so that it will lie 
open in the reader’s hand. 

All of these changes will result in no alter- 
ation in the number of characters set, even 
though there will be a slight reduction in 
the number of pages, from an average of 232 
to 208. This new format will permit the 
Editors to accept neither more nor less 
material than formerly. 

The Editors believe that the redesigning in 
these several respects will result in a greatly 
improved format for the JourNnaL. They 
wish to express their appreciation to the 
publishers for their careful study of this 
problem and for the results that are being 
achieved in making the JoURNAL a more 
easily read publication. 


B. 
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Reviews | Abstracts 


Edited by 
LOUIS M. HELLMAN, M.D. 


Books received for review 


Adaptation to Extrauterine Life (Report of 31st 
Ross Conference on Pediatric Research). 
Edited by T. J. Oliver, Jr. 96 pages, 25 
figures. Columbus, Ohio, 1959, Ross Labora- 
tories. 

Anesthesia for Infants and Children. By Robert 
M. Smith. 418 pages, 182 figures. St. Louis, 
1959, The C. V. Mosby Company. $12.00. 

Annales Universitatis Mariae Curie-Sklodowska, 
Volume 8. By 40 contributing authors of 
Nakladem Uniwersytetu Marii Curie-Sklo- 
dowska. 469 pages. Lublin, Poland, 1959, 
Nakladem Uniwersytetu  Marii Curie-Sklo- 
dowskie. 

Avortements tardifs et accouchements préma- 
turés. By Otto Stamm. 130 pages, 37 figures, 
14 tables. Paris, 1959, Masson et cie. 2.000 fr. 

Carcinogenesis—Mechanisms of Action. By G. 
E. W. Wolstenholme and Maeve O’Connor, 
editors for the Ciba Foundation. 336 pages, 
48 illustrations. Boston, 1959, Little, Brown & 
Company. $9.50. 

Clinical Auscultation of the Heart. By S. A. 
Levine and W. P. Harvey. Second edition. 
657 pages, 660 figures. Philadelphia, 1959, 
W. B. Saunders Company. $11.00. 

Clinical Obstetrics and Gynecology, Volume 2, 
Number 1, Spontaneous Abortion, edited by 
David N. Danforth, and Menstrual Disorders, 
edited by C. Frederick Fluhmann. 256 pages, 
50 figures, 9 tables. New York, 1959, Paul B. 
Hoeber, Inc. $18.00 per year for 4 volumes. 

Clinical Obstetrics and Gynecology, Volume 2, 
Number 2, Genital Infections, edited by 
George Schaefer, and Prolonged Labor and 
Difficult Delivery, edited by Clyde L. Ran- 
dall. 596 pages, 49 figures, 13 tables. New 
York, 1959, Paul B. Hoeber, Inc. $18.00 for 
set of 4 books per year. 
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Combined Textbook of Obstetrics and Gynae- 
cology. By Dugald Baird. Sixth edition. 936 
pages, 492 illustrations. Baltimore, 1957, Wil- 
liams & Wilkins Co. $15.00. 

Diagnosis and Treatment of Menstrual Disor- 
ders and Sterility. By Leon Israel. Fourth edi- 
tion. 666 pages, 147 figures. New York, 1959, 
Paul B. Hoeber, Inc. $15.00. 

Fundamentals of Gynecology. By S. J. Behrman 
and J. R. G. Gosling. 416 pages, 166 figures. 
New York, 1959, Oxford University Press. 
$9.50. 

Introductory Lectures in Medical Hypnosis. By 
M. K. Bowers. 89 pages. New York, 1958, In- 
stitute for Research in Hypnosis. $2.50. 

Mayes’ Handbook for Midwives and Maternity 
Nurses. Revised by F. D. Thomas. Sixth edi- 
tion. 476 pages, 167 figures. Baltimore, 1959, 
Williams & Wilkins Co. $5.50. 

Medical Management of the Menopause. By 
Minnie B. Goldberg. 98 pages, 10 figures, 
5 tables. New York, 1959, Grune & Stratton, 
Inc. $4.50. 

Open Reduction of Common Fractures. By 
Oscar P. Hampton, Jr., and William T. Fitts, 
Jr. 212 pages, 72 figures. New York, 1959, 
Grune & Stratton, Inc. $8.75. 

Pediatric Pathology. By Daniel Stowens. 676 
pages, 374 figures. Baltimore, 1959, Williams 
& Wilkins Co. $20.00. 

Physiology of the Newborn Infant. By Clement 
A. Smith. Third edition. 497 pages, 62 fig- 
ures, 60 tables. Springfield, 1959, Charles C 
Thomas, Publisher. $12.50. 

Principles and Practice of Obstetric Anaesthesia. 
By J. Selwyn Crawford. 128 pages, 2 figures, 
2 tables. Springfield, 1959, Charles C 
Thomas, Publisher. $4.00. 

Recent Progress in the Endocrinology of Re- 
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production. Edited by C. W. Lloyd. 532 
pages. New York, 1959, Academic Press, Inc. 
$12.00. 

Regulation of Cell Metabolism. By G. E. W. 
Wolstenholme and Cecilia M. O’Connor, edi- 
tors for the Ciba Foundation. 387 pages, 109 
illustrations. Boston, 1959, Little, Brown & 
Company. $9.50. 

Relaxation and Exercise for Natural Childbirth. 
By Helen Heardman. Second edition. 31 
pages, 20 figures. Baltimore, 1959, Williams 
& Wilkins Co. 75 cents. 

Roentgens, Rads and Riddles—A Symposium 
on Supervoltage Radiation Therapy. By M. 
Friedman, M. Brucer, and E. B. Anderson. 
495 pages. Washington, D. C., 1959, Super- 
intendent of Documents, U. S. Government 
Printing Office. $3.50. 

60 Jahre Medizinische Radiologie—Probleme 
und Empirie. By Hans R. Schinz. 275 pages, 
86 figures. Stuttgart, 1959, George Thieme 
Verlag. $4.65. 

Die Sterilitat der Frau—ein Leitfaden der 
Diagnostik und Therapie fiir die Praxis. By 
W. Bickenbach and G. K. Doring, Eighth 
edition. Stuttgart, 1959, Georg Thieme 
Verlag. $1.60. 

Strahlenbehandlung in der Gynakologie. By J. 
Ries and J. Breitner. 219 pages, 60 figures. 


Selected abstracts 


Acta obstetrica et 

gynecologica scandinavica 

Vol. 38, Fascia 1, 1959. 

*Robbe, Hijordis: Physical Working Capacity, 
Blood Volume and Heart Volume in 
Cardiac Patients, p. 1. 

Robbe: Physical Working Capacity, Blood Vol- 
ume and Heart Volume in Cardiac Pa- 
tients, p. 1. 

Twenty-eight women with different types of 

heart disease were examined during pregnancy, 

labor, and the puerperium, and at about 8 

months after delivery. Work-up of these pa- 

tients included a wide variety of physiological 
tests. During pregnancy, the total blood volume 
and total amount of hemoglobin showed the 


*These articles have been abstracted. 
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Miinchen & Berling, 1959, Urban & Schwar- 
zenberg. DM 32. 

The Surgeon and the Child. By W. J. Potts. 
225 pages, 22 illustrations. Philadelphia, 
1959, W. B. Saunders Company. $7.50. 

Symposium on Pulmonary Ventilation. Edited 
by R. P. Harbord and R. Woolmer. 109 
pages, 28 figures. Baltimore, 1959, Williams 
& Wilkins Co. $4.00. 

A Synopsis of Anaesthesia. By J. Alfred Lee. 
Fourth edition. 616 pages, 72 illustrations, 
Baltimore, 1959, Williams & Wilkins Co. 
$6.50. 

A Synopsis of Obstetrics and Gynaecology. By 
Aleck W. Bourne. Twelfth edition. 632 
pages, 167 figures. Baltimore, 1959, Williams 
& Wilkins Co. $8.00. 

Textbook of Pediatrics. Edited by Waldo E. 
Nelson. Seventh edition. 1462 pages, 428 
figures. Philadelphia, 1959, W. B. Saunders 
Company. $16.50. 

1958-1959 Series Year Book of Cancer. By R. 
L. Clark, Jr., and R. W. Cumley. 570 pages, 
202 figures. Chicago, 1959, Year Book Pub- 
lishers, Inc. $8.00. 

Your Care During Pregnancy. By Norman F. 
Miller and Staff, Women’s Hospital, Univer- 
sity of Michigan Medical Center. 31 pages, 20 
illustrations. Ann Arbor, 1959, Caduceus Press. 
32 cents. 


same mean increases as in normal pregnant 
women; 4 weeks after delivery stationary and 
normal values were found. The mean hemo- 
globin concentration was approximately normal 
during and after pregnancy. The increase of 
radiographic heart volume was slightly, but not 
significantly, greater in the cardiac patients than 
in normal women. After delivery the heart vol- 
ume of the cardiac patients diminished more 
slowly than normally, and stationary values were 
not found until several months after delivery. 
The physical working capacity in the groups 
of patients with septal defects, pulmonary steno- 
sis, and aortic valvular disease remained ap- 
proximately constant during and after preg- 
nancy, except in 2 cases complicated by toxemia. 
In the group of mitral valvular disease, pure or 
combined with aortic valvular disease, there was 
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a higher mean pulse rate response to any par- 
ticular work load during pregnancy as compared 
with that in the nonpregnant state, thus imply- 
ing a diminished physical working capacity dur- 
ing pregnancy in these patients. 

In addition to the usual clinical examination 
of the pregnant cardiac patient, the author em- 
phasizes that serial examinations utilizing the 
physiological tests outlined here are of consider- 
able practical diagnostic and prognostic value. 

Robert E. L. Nesbitt, Jr. 


Suppl. 2, 1959. 

*Svennerud, Sven: Dysmenorrhea and Absentee- 
ism, p. 7. 

Svennerud: Dysmenorrhea and Absenteeism, 
p. 7. 

The present study was made by questionnaire, 

personal interview, and gynecologic examination 

of 890 women aged 14 to 44 years. Most of the 

women were working in various branches of in- 

dustry while the remainder belonged to the per- 

sonnel of a theater or were pupils at a gymnastic 

institute. 

Dysmenorrhea was noted in a tottal of 30.9 
per cent. In 16.8 per cent it was nondisabling, 
in 8.3 per cent it was sometimes disabling, and 
in 5.8 per cent it was regularly disabling. It was 
most common (46.3 per cent) in the 20 to 24 
year age class. In this group, dysmenorrhea was 
regularly disabling in 8.9 per cent. After age 25 
the frequency decreased rapidly. In about 11 
per cent of the total cases, dysmenorrhea was 
secondary to pelvic changes. The frequency of 
dysmenorrhea was about the same among women 
of widely different occupations. It often disap- 
peared after pregnancy. Absenteeism because of 
dysmenorrhea represented only 1.1 days per 
year in factory workers and 0.3 day for office 
workers. Absence because of dysmenorrhea was 
highest in the lower age classes and among mar- 
ried women. Absence from this cause was found 
to be 3.7 per cent of the total absence for fac- 
tory workers and 2.5 per cent for office workers. 
After 25 years of age absence because of dys- 
menorrhea decreased rapidly, and after 35 years 
of age it was less than 2 per cent of all absence. 
There was no difference found between the dys- 
menorrheic and nondysmenorrheic group regard- 
ing duration of employment in the same com- 
pany, working capacity, and average wages. 
Also, the frequency of dysmenorrhea was not 
found to be influenced by environmental or 


emotional factors. 
Robert E. L. Nesbitt, Jr. 
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American Journal of Pathology 


Vol. 35, 1959. 

*Cohen, Richard B., Chapman, William B., and 
Castleman, Benjamin: Hyperadrenocor- 
ticism (Cushing’s Disease). A Study of 
Surgically Resected Adrenal Glands, p. 
537. 

Cohen, Chapman, and Castleman: Hyperadreno. 
corticism (Cushing’s Disease), p. 537, 

Hyperactive adrenal glands from 20 patients 
with Cushing’s syndrome were examined. Con- 
trol biopsy specimens were obtained from 14 
patients during the course of retroperitoneal 
operations. Four pairs of adrenal glands from 
patients with Cushing’s syndrome appeared nor- 
mal grossly while all the rest exhibited evidence 
of hyperplasia. 

The outstanding microscopic feature was a 
marked increase in the zona fasciculata at the 
expense of the zona glomerulus and sometimes 
extending into the medulla. Nodularity was seen 
frequently. 

Although lipid distribution was similar to 
that of the normal control, there was some 
depletion of sudanophilic material, particularly 
cholesterol. Some of the glands contained atypi- 
cal cells which were considered to indicate un- 
usual stimulation. 

It appears that nodular hyperplasia may in 
some cases precede the appearance of adenomas. 


]. Edward Hall 


Anesthesiology 


Vol. 20, 1959. 

*Bush, Robert C.: Caudal Analgesia for Vaginal 
Delivery. I. Organization, Medication, 
Technique, Maternal and _ Perinatal 
Mortality, p. 31. 

*Bush, Robert C.: Caudal Analgesia for Vaginal 
Delivery. II. Analysis of Complications, 
p. 186. 

Bush: Caudal Analgesia for Vaginal Delivery. I. 
Organization, Medication, Technique, 
Maternal and Perinatal Mortality, p. 
33. 

The 24 hour coverage by private anesthesiolo- 

gists in a 200 to 300 bed hospital with more 

than 15,000 of 28,000 deliveries managed with 
caudal analgesia is discussed. Supplementation 
with hypnotics and analgesics, techniques of ad- 
ministration of agents, criteria for beginning 
caudal analgesia, and management of complica 
tions are covered. The maternal death rate was 
2.2 per 10,000 live births. Of the 6 maternal 
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deaths, one can be considered preventable (a 
cesarean section and hysterectomy for complete 
premature separation of the placenta; severe 
shock; dead baby; and operative hemorrhage), 
and this operation was performed under general 
anesthesia. The other maternal death that oc- 
curred with general anesthesia followed the rup- 
ture of an intracranial aneurysm. The uncor- 
rected fetal perinatal loss was 27.5 per 1,000 
births. Caudal anesthesia provided the infant 
whose birth weight was between 1 and 2 kilo- 
grams with the best chance of survival. For in- 
fants weighing over 2 kilograms at birth, the use 
of caudal analgesia was as safe as other methods 
of anesthetic management employed for vaginal 
delivery. 

Harold Johnson 


Bush: Caudal Analgesia for Vaginal Delivery. 

II. Analysis of Complications, p. 186. 
Of 11 years of 24 hour coverage by private anes- 
thesiologists, the year 1956 was selected for 
analysis of complications because this year was 
representative of current practice of caudal 
analgesia and it afforded a reasonably large 
sample (12 per cent). Of 2,708 vaginal deliv- 
eries, 1,813 were with caudal analgesia. Mater- 
nal complications were subdivided into technical 
difficulties (inadvertent spinal, failures, or un- 
satisfactory analgesia), 8 per cent; hypotension, 
transient, 10 per cent; toxic reaction, nonserious; 
complications of labor, 3.7 per cent; postpartum 
complications (14 categories with number of 
cases were given). Perinatal complications were 
grossly divided into fetal distress characterized 
by changes in rate or rhythm of fetal heart 
sounds (2.6 per cent) and resuscitatory prob- 
lems. Endotracheal intubation was done in 0.7 
per cent (12 babies); 2 were stillborn; 2 died 
because of marked prematurity; one died from 
apparent birth injury; one died as a result of 
multiple congenital defects and atelectasis, and 
the last from unknown causes. Over-all, 3.2 per 
cent of babies delivered vaginally of mothers 
who received caudal analgesia during 1956 re- 
quired resuscitation. 


Harold Johnson 


Fertility and sterility 

Vol. 10, March—April, 1959. 

*Rutherfold, R. N., Banks, A. L., and Coburn, 
W. A.: Primary Uterine Hypodevelop- 
ment Treated by Cyclic Hormone 


Therapy, p. 122. 
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*Kurland, I. I., and Levine, W.: Hypothyroid- 
ism in Relation to Reproductive Dis- 
orders, p. 132. 

*Slater, S., Paz-Carranza, J., Solomons, E., and 
Perlmutter, M.: Effect of Hysterosal- 
pingography on Assay of Thyroid Func- 
tion, p. 144. 

*Hafez, E. S. E., Zarrow, M. X., and Pincus, G.: 


Experimental Attempts to Prolong Ges-. 


tation in the Rabbit, p. 150. 
*Heiman, M.: Reproduction: Emotions and the 
Hypothalamic-Pituitary Function, p. 
162. 
Rutherford, Banks, and Coburn: Primary Uter- 
ine Hypodevelopment Treated by Cy- 
clic Hormone Therapy, p. 122. 
Six patients with measurable hypodevelopment 
of the uterus were treated with long-acting estro- 
gens and progestogens for at least a year. The 
dose schedule was 20 mg. Delestrogen, followed 
by 250 mg. Delalutin 2 weeks later. Uterine 
measurements were taken every third month, at 
the onset of induced menstruation if possible. At 
those times specimens of endometrium were 
obtained for histologic study. 

Success was achieved in 4 instances. This was 
arbitrarily set as the appearance of a 1:3 cervix- 
corpus relationship. In 3 successful cases the 
original cervix-corpus relationship was 1:2 and 
in the fourth patient 1:1. 

Paul T. Topkins 


Kurland and Levine: Hypothyroidism in Rela- 

tion to Reproductive Disorders, p. 132. 
Three hypothyroid patients with reproductive 
disorders were followed for 2, 10, and 12 years, 
respectively. One patient had adolescent hypo- 
thyroidism and the others postthyroidectomy 
hypothyroidism. Small doses of thyroid extract 
produced a stimulating effect on the pituitary- 
ovarian axis, whereas large doses had a depress- 


_ing effect. 


Paul T. Topkins 


Slater et al.: Effect of Hysterosalpingography on 
Assay of Thyroid Function, p. 144. 
A total of 28 clinically euthyroid patients was 
subjected to hysterosalpingography during the 
course of investigation of infertility, dysfunc- 
tional uterine bleeding, or some other gyneco- 
logic condition. Prior to instillation of the con- 
trast medium, serum was obtained for a protein- 
bound iodine determination. Radioactive iodine 


rH 
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uptake values were also determined before hys- 
terosalpingography was performed. 

With an oil-soluble contrast medium, the 
radioactive iodine uptake values underwent a 
progressive decline or a marked depression as 
early as the second day after salpingography. 
The depression in the uptake of radioactive 
iodine lasted as long as 4 months and, in one 
patient, 7 months. Similarly, elevation of PBI 
was noticeable a day or two after salpingography 
and remained so for a long time. In one patient 
an elevated protein-bound iodine was still pres- 
ent 7 months after hysterosalpingography. 

With water-soluble contrast media, there were 
marked elevations of PBI within 5 to 60 minutes 
after instillation of the dye, with reversion to 
normal limits within 24 to 48 hours. This coin- 
cided with complete absence of dye on the 24 
hour films. No depression in the uptake of radio- 
active iodine was found during the study period, 
2 to 20 days following salpingography. 

Paul T. Topkins 


Hafez, Zarrow, and Pincus: Experimental At- 
tempts to Prolong Gestation in the 
Rabbit, p. 150. 
The first experiment was concerned with an 
attempt to determine whether or not prolonged 
gestation could be induced in the rabbit by re- 
moval of about 50 per cent of the fetuses, leav- 
ing all the placentas and remaining fetuses in- 
tact. 

Ten adult does were mated twice to fertile 
bucks and injected with an ovulating dose of 
sheep pituitary extract. Pregnancy was diag- 
nosed 10 days post coitus by abdominal pal- 
pation. The animals were operated upon 5 to 15 
days later, and all the fetuses removed from the 
left horn. The uterus was exposed and the fetus 
expelled through a small incision. The umbilical 
cord was crushed with a hemostat and the 
placentas left in situ. The animals were sacri- 
ficed on the thirty-sixth to the thirty-eighth day 
post coitus and the two uteri dissected. In 6 
rabbits there was partial to complete resorption 
of the fetuses, owing perhaps to faulty opera- 
tive technique. In 2 rabbits (20 per cent) one 
or more live fetuses were found, indicating the 
possibility of delaying parturition by removal of 
half the number of fetuses. 


The second experiment was done to deter- 
mine whether transplantation of blastocysts to 
the sterile horn of a pregnant rabbit following 
induced ovulation would result in implantation 
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and affect the gestation period. 

Virgin does were superovulated by sheep 
pituitary extract, mated twice to fertile bucks 
and sacrificed 84 hours post coitus. The tubes 
and uterine horns were removed and _ flushed 
with a buffered Ringer’s solution in order to 
obtain the fertilized ova. Sterility of the left 
uterine horn in the recipient does was insured 
by a salpingectomy of the left tube. The re- 
cipients were mated twice to fertile bucks as 
soon as practicable after the operation. On the 
twenty-fifth day post coitus the recipients were 
injected intravenously with 100 or 150 I. U. of 
human chorionic gonadotropin. From 10 to 15 
healthy blastocysts were transplanted at the 
tubal end of the left uterus on the twenty-third, 
twenty-fifth, or twenty-seventh day post coitus. 
Most of the animals were sacrificed 38 days 
post coitus, and the uteri removed, flushed with 
saline, and then dissected. The wash fluid was 
examined carefully under the microscope for 
blastocysts. It was hoped that the new set of 
corpora lutea superimposed upon pregnancy 
would prepare suitable conditions for implanta- 
tion in the left sterile horn. However, implanta- 
tion failed to occur when the blastocysts were 
transplanted. 

Paul T. Topkins 


Heiman: Reproduction: Emotions and the Hy- 

pothalamic-Pituitary Function, p. 162 
Recent investigation has provided evidence that 
the cells of the nuclei supraopticus and _para- 
ventricularis in the hypothalamus are the source 
of oxytocin. The hormone is then transported 
along the pituitary stalk toward the nerve ter- 
minals in the posterior pituitary. Here the 
hormone is stored and from here it is released. 
Oxytocin is capable of inducing an increase in 
uterine or tubal motility. This may occur at the 
thought of or during the act of intercourse. 
Animal experiments indicate that environmental 
stimuli, such as tactile stimuli of the mammary 
glands, vulva, and cervix, and conditioned stim- 
uli are responsible for inducing secretion of the 
oxytocic hormone. In animals the hormone 
stimulates the motility of the estrogenized uterus, 
producing contraction waves from the cervix 
toward the Fallopian tubes, thereby facilitating 
sperm transport. Unfavorable emotional stimuli 
such as fright or excitement are known to im- 
pede lactation and milk ejection in lactating 
animals and humans. This is due to direct cen 
tral inhibition of the release of oxytocin or t0 
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its suppression by the intermediate action of 
adrenalin, which is released by emotional stress. 
The author suggests that blood assays of oxyto- 
cin (when the technique is sufficiently developed ) 
obtained under varying conditions may provide 
a clue to the relationship between sexual ac- 
tivity and reproductive function. 


Paul T. Topkins 


German Medical Monthly 

Vol. 4, 1959. 

*Schwalm, H., and Schaudig, H.: Maternal 
Mortality in Germany, p. 47. 

Schwalm and Schaudig: Maternal Mortality in 
Germany, p. 47. 

Maternal mortality was the fourth greatest 

cause of death in women between ages 15 and 

45 years with 1,184 deaths in West Germany 

in 1954. A table in the article shows that the 

only reporting country with a higher maternal 

mortality rate is Japan. In 1956 the rates were 

16.8 and 13.9 per 10,000 live births respectively, 

for Japan and West Germany. The lowest rate 

recorded was 2.8 for the United States “white” 

population. 

The authors have superficially investigated a 
part of the maternal death material of their 
country and found that: (1) 27 per cent of the 
deaths were due to toxemia; (2) 23 per cent of 
the deaths were due to hemorrhage; (3) 14.4 
per cent of the deaths were due to puerperal 
infection; (4) 14.5 per cent of the deaths were 
due to “embolism”; (5) in 25 per cent of the 
fatalities a cesarean section had been performed; 
(6) maternal mortality was twice as great in 
small hospitals (100 or fewer deliveries per 
year) than in those hospitals having 500 or 
more deliveries per year; and (7) the number 
of women transferred by the midwife to the 
hospital varied from 4 per cent to 50 per cent. 

Schuyler G. Kohl 


Ginecologia y obstetricia de Mexico 

Vol. 14, March-April, 1959. 

*Reyes Ceja, Luis: A Trial of Labor in Patients 
With Previous Cesarean Section, p. 111. 

Reyes Ceja: A Trial of Labor in Patients With 
Previous Cesarean Section, p. 111. 

The author studied 190 unselected patients, the 

majority of whom were at term and who had 

had one or two previous cesarean sections. All 

of the patients were given a trial of labor and 

membranes were rupured at 4 to 5 cm. dilata- 

tion. The duration of labor varied from 6 to 
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12 hours in women who had never had a vaginal 
delivery and from 3 to 6 hours in those patients 
who had had a previous vaginal delivery. Of 
the 190 patients, 118 were delivered spontane- 
ously by the vaginal route. Forty-four were de- 
livered by low forceps and 21 were delivered 
by elective midforceps. Only 4 of these patients 
showed prolonged labor and fetal distress and 
were delivered by repeat cesarean section. All 
of these 4 patients had had one previous cesar- 
ean section and had never had a_ vaginal 
delivery. Manual exploration of the uterus 
was carried out on all patients who had 
vaginal deliveries and no defects or ruptures 
were found. Four infants undergoing vaginal 
delivery presented by the breech. There were 
no maternal deaths. Five infants were dead on 
admission to the hospital. Three infants died 
neonatally and had marked fetal distress at the 
time of birth. 


Francis B. O’Brien 


Irish Journal of Medical Science 

No. 402, June, 1959. 

*Fleming, J. B.: Diverticulum of the Female 
Urethra, p. 286. 

Fleming: Diverticulum of the Female Urethra, 
p. 286. 

A diverticulum of the female urethra was at one 

time considered to be rare but since 1951 there 

has been an increased number of papers on the 

subject. Up to 1954 only one case had been 

described from Ireland. A questionnaire was 

sent to 59 gynecologists, 10 genitourinary sur- 

geons, and 3 proctologists, and replies were 

received from all except 5, showing that 17 

cases had been diagnosed and treated. In Ire- 

land, to judge from the questionnaire, urethral 

diverticulum is an infrequent disorder. 

In the further case now reported, the diag- 
nosis had been missed on two previous occasions. 


. The diverticulum was excised and bladder 


drainage was provided by a Foley catheter for 
5 days. The patient had a normal convalesence, 
and at examination 7 months later no abnor- 
mality was noted and there had been no recur- 
rence of symptoms. 

Edward Solomons 


Journal of the 

American Geriatrics Society 

Vol. 7, March 1959. 

Cobb, Beatrix: Emotional Problems of Adult 
Cancer Patients, p. 274. 
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April, 1959. 

*Greenblatt, Robert B., and Scarpa-Smith, 
Clorinda, J.: Nymphomania in Post- 
menopausal Women, p. 339. 

Greenblatt and Scarpa-Smith: Nymphomania in 
Postmenopausal Women, p. 339. 

Two patients are reported, each of whom had 
an insatiable drive for sexual gratification al- 
though both were in the postmenopausal age 
group. The first, 65 years old, had hypertension 
but otherwise no abnormal physical or labora- 
tory findings. The patient received 17-hydroxy- 
progesterone caproate intramuscularly twice 
weekly for 5 weeks and then 30 mg. of norethin- 
drone daily. After a period she discontinued the 
drug and a period of bleeding lasting 6 days 
ensued. She then received 20 mg. norethindrone 
daily for several months. After 7 to 8 weeks of 
progestational therapy the sex drive lessened 
and has been held in abeyance since. 

The second patient, aged 51, who had had 
her menopause 3 years previously, had an in- 
satiable throbbing in the clitoris. The latter 
was not enlarged and appeared to be normal. 
Her physical and laboratory examinations were 
normal except that her blood pressure was 
150/100. Because of the severity of her symp- 
toms a clitoridectomy was done. After several 
injections of 17-hydroxyprogesterone caproate 
she took 30 mg. of norethindrone daily, reser- 
pine, and premarin with meprobamate. In this 
instance despite prolonged therapy the desire for 
sexual gratification has lessened only slightly. 

The view is expressed that the androgens 
increase the libido in both males and females 
whereas progesterone or the corticoids, adminis- 
tered for a sufficiently long period of time, may 
bring about marked lessening of the sexual 
drive. 


David M. Kydd 


Journal of Clinical 

Endocrinology and Metabolism 

Vol. 19, April 1959. — 

*Moses, A. M., Lobotsky, J., and Lloyd, C. W.: 
Pre-eclampsia in a Bilaterally Adre- 
nalectomized Woman, p. 987. 

Moses, Lobotsky, and Lloyd: Pre-eclampsia in a 
Bilaterally Adrenalectomized Woman, 
p. 987. 

A case is reported of pre-eclampsia developing 

during the eighth month of pregnancy in a 

woman who had undergone total bilateral adre- 

nalectomy because of Cushing’s syndrome. 


January, 1969 
Am. J. Obst. & Gynee, 


During the time that she had pre-eclampsia, the 
levels of plasma and urinary 17-hydroxycortico. 
steroids were low. At the same time the urinary 
excretion of aldosterone, also low, was com- 
parable to that reported for normal pregnancies 
in adrenalectomized women. Hypertension per- 
sisted in spite of withdrawal of adrenal steroid 
therapy and the development of adrenal in- 
sufficiency. These events cast doubt on the 
etiological role of the adrenal steroids in tox- 
emia of pregnancy. 

]. Edward Hall 


Journal of Pediatrics 


Vol. 54, March, 1959. 

*Gareau, F. E., Mackel, D. C., Boring, J. R., III, 
Payne, F. J., and Hammett, F. L.: The 
Acquisition of Fecal Flora by Infants 
from Their Mothers During Birth, p. 
313. 

Gareau et al.: The Acquisition of Fecal Flora 
by Infants From Their Mothers During 
Birth, p. 313. 

Twenty mothers and their newborn infants de- 

livered at the Grady Hospital in Atlanta were 

studied for bacteria fecal flora by hospital per- 
sonnel and personnel from the Communicable 

Disease Center, U. S. Public Health Service. 

Rectal swab specimens were obtained from 
the mother before delivery (both before and 
after enema when possible), but none after 
delivery. Throat and rectal swab _ specimens 
from the newborn infant were taken immedi- 
ately after birth while the infant was still on the 
sterile field, and additional rectal swab speci- 
mens were taken at 24, 48, and 72 hours after 
birth. 

Laboratory results showed that 25 per cent 
of the infants exhibited the same fecal flora as 
their mothers. The two mothers harboring 
pathogens in the intestinal tract apparently 
transferred them to their infants, for an enter- 
opathogenic Escherichia coli was isolated from 
one infant in 48 hours and Shigella was cultured 
from another infant. In six instances there was 
correlation between the type specific organism 
in the fecal flora of the mother and newborn 
infant. In 13 instances there was a lack of such 
correlation. 

Schuyler G. Kohl 

April, 1959. 

*Geiger, Jacob: Erythroblastosis Fetalis Caused 
by Sensitization to Factor rhW(C™), 


p. 484. 
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Geiger: Erythroblastosis Fetalis Caused by Sen- 
sitization to Factor rhW(CW), p. 484. 

A case of erythroblastosis fetalis caused by sen- 

sitization to the rare factor rh¥(CW) in a 

seventh child is presented. This factor was pres- 

ent in the blood of the father and the third, 
fifth, and sixth child born to the mother, and 
to the seventh child discussed in this report. 

The significance of a positive direct antiglobulin 

test on cord blood and the value of routinely 

performing this test on blood of all newborn 
infants is emphasized. 
Schuyler G. Kohl 

June, 1959. 

*Wallace, H. M., and Sanders, D.: Mortality 
Experience Among Children With 
Congenital Malformations, p. 801. 

Wallace and Sanders: Mortality Experience 
Among Children With Congenital Mal- 
formations, p. 801. 

The authors present a study of 857 deaths at- 
tributed to congenital malformations reported 
in New York City in 1954. The causes of death 
were heart disease, 40 per cent; central nervous 
system conditions, 25 per cent; gastrointestinal 
conditions, 15 per cent; genitourinary system 
conditions, 5 per cent; cleft palate, 2 per cent; 
multiple malformations, 6 per cent; and mis- 
cellaneous, 7 per cent. 

Fifty-two per cent of the deaths occurred 
within the neonatal period, 32 per cent in the 
postnatal period, 11 per cent in the preschool 
period, and 4 per cent in school age. 

Correlations between hospital and death cer- 
tificate diagnoses are presented, as are times of 
death for the various diagnoses. A preventability 
analysis showed 4.8 per cent to be “preventable” 
and another 8.2 per cent to be “probably pre- 
ventable.” 


Schuyler G. Kohl 


Lancet 

Vol. 1, April 4, 1959. 

*Ford, C. E., Jones, K. W., Miller, O. J., Mitt- 
woch, U., Penrose, L. S., Ridler, M., 
and Shapiro, A.: The Chromosomes 
in a Patient Showing Both Mongolism 
and the Klinefelter Syndrome, p. 709. 

*Jacobs, P. A., Baikie, A. G., Court Brown, W. 
M., and Strong, J. A.: The Somatic 
Chromosomes in Mongolism, p. 710. 

*Ford, C. E., Jones, K. W., Polani, P. E., de 
Almeida, J. C., and Briggs, J. H.: A 

Sex-Chromosome Anomaly in a Case 
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of Gonadal Dysgenesis (Turner’s Syn- 
drome), p. 711. 

Ford et al.: The Chromosomes in a Patient 
Showing Both Mongolism and the 
Klinefelter Syndrome, p. 709. 

Bone marrow specimens obtained from a patient 
who had the typical manifestations of both 
Klinefelter’s syndrome and Mongolism were ex- 
amined. Each cell contains 48 chromosomes (23 
pairs as in a female with, in addition, a Y 
chromosome and an extra acrocentric chromo- 
some). Thus, this patient who is now 45 years 
of age and in good health though an imbecile 
has two supernumerary chromosomes: an ad- 
ditional sex chromosome as found in Kline- 
felter’s syndrome and a small chromosome which 
seems to be characteristic of Mongolism. 


David M. Kydd 


Jacobs et al.: The Somatic Chromosomes in 
Mongolism, p. 710. 

The somatic chromosomes in 6 typical Mongols 
(3 males aged 41, 22, and 20 and 3 females 
aged 20, 20, and 16) were found to be 47 in 
number. The additional chromosome is acro- 
centric and in the smallest size range, and this 
extra chromosome appears to be characteristic 
of Mongolism. 

David M. Kydd 


Ford et al.: A Sex-Chromosome Anomaly in a 
Case of Gonadal Dysgenesis (Turner’s 
Syndrome), p. 711. 

The chromosomes were counted in 102 cells 

obtained from the bone marrow of a patient of 

14 who had typical Turner’s syndrome and 

were found to be 45 in number. In the 14 cells 

that were studied in detail there were 22 pairs 
and one odd chromosome. The authors suspected 
that the odd one was the X and that the sex- 
chromosome constitution of the patient was XO. 

As judged by the nuclear chromatin, the cells were 

“male” but the chromosomes were neither nor- 

mally male nor normally female (no male com- 

ponent and but half a normal female compo- 
nent). Therefore chromatin negativity does not 
necessarily imply maleness. As an explanation 
for the development of this condition, nondis- 
junction such as has been described in Drosophila 
melanogaster is suggested. In the female fly non- 

disjunction implies the migration of two X 

chromosomes to one pole of the spindle. Thus, 

the ovum contains either the haploid number of 
autosomes plus two X chromosomes or only the 
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haploid number without X chromosomes. Ferti- 
lization of the latter by a Y-bearing sperm re- 
sults in a nonviable YO zygote and by an X- 
bearing sperm results in an XO zygote which 
becomes a sterile male. The suggestion is made 
that in man the XO zygote develops into a sterile 
“agonadal” individual whose phenotype is female. 
Fertilization of the other abnormal ovum (XX) 
by X-bearing sperm would yield XXX which 
has not been found so far in man, but XXY has 
been described in Klinefelter’s syndrome. 


David M. Kydd 


Proceedings of the Society for 

Experimental Biology and Medicine 

Vol. 100, January, 1959. 

*Graham, T. M., Marks, A., and Ershoff, B. 
H.: Effects of Prenatal X-Irradiation 
on Discrimination Learning in the Rat, 
p. 78. 

Graham, Marks, and Ershoff: Effects of Pre- 
natal X-Irradiation on Discrimination 
Learning in the Rat, p. 78. 

The offspring of rats irradiated during preg- 

nancy were subjected to a brightness discrimina- 

tion problem at 6 months of age. They were 
compared to nonirradiated controls. 

The nonirradiated rats achieved the criterion 
(80 per cent correct responses in discriminating 
a bright from a dim light for 2 consecutive 
days) on Day 9. The rats irradiated with 150 
r x-irradiation on the tenth or the eighteenth 
day of pregnancy achieved the criterion on 
Day 10. Those irradiated on Day 14 with 150 
r and on Day 18 with 300 r did not achieve the 
criterion by Day 12. Furthermore, the latter 
two groups could not accomplish the criterion 
of an absolute discrimination problem (i.e., the 
presence or absence of light) in an additional 
4 days. 

It is demonstrated that rats which are irradi- 
ated prenatally will show a lessened capacity 
for learning a brightness discrimination prob- 
lem. 


Louis A. Gentile 


March, 1959. 

*Assali, N. S., and Ross, M.: Nitrous Oxide 
Solubility in Fetal and Uterine Tissues 
in Human Pregnancy, p. 497. 

*Shetlar, M. R., Lacefield, E. G.,. White, B. 

N., and Schilling, J. A.: Wound Heal- 
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ing: Glycoproteins of Wound Tissue. 
I. Studies of Hexosamine, Hexose, and 
Uronic Acids Content, p. 501. 

Assali and Ross: Nitrous Oxide Solubility in 
Fetal and Uterine Tissues in Human 
Pregnancy, p. 497. 

The authors adopted Kety’s formula, which was 

originally used to calculate cerebral blood flow, 

to measure uterine blood flow in human preg- 
nancy. 

The Bunsen coefficient was calculated for var- 
ious fetal tissues and the placenta, cord, and 
myometrium in one immature, one premature, 
and one full-term fetus. The authors demon- 
strated that the 10,0 solubility coefficient varies 
considerably from one tissue to another but is 
the same no matter the age of the fetus. The 
mean for all tissues was 0.430 and the study 
gave a N,O partition coefficient between whole 
pregnant uterus and blood of 1.043. 

Louis A. Gentile 


Shetlar et al.: Wound Healing: Glycoproteins 
of Wound Tissue. I. Studies of Hex- 
osamine, Hexose, and Uronic Acids 
Content, p. 501. 

This study demonstrates the hexosamine, hex- 

ose, and uronic acid content in wound tissue 

formed around stainless steel cylinders at dif- 
ferent stages of wound repair. It was found 
that uronic acid (expressed as glucuronic acid) 

is relatively low at 7 days, is maximum at 28 

days, and remains constant for at least 42 days. 

Hexosamine and hexose levels are high at 7 

days and do not strikingly increase thereafter. 

Paper electrophoresis of monosaccharides of hy- 

drolysates of wound tissue revealed weak bands 

of uronic acid as compared to strong bands of 

glucose, mannose, and galactose. The uronic 

acid band was stronger in the later samples. 
Louis A. Gentile 


Surgery, Gynecology and Obstetrics 

Vol. 108, January, 1959. 

Ginsberg, Victor, and Harmel, Merel H.: A 
Six Year Study of Incompatible Blood 
Transfusions, p. 19. 

March, 1959. 

Schmitz, H. E., Schmitz, R. L., Smith, C. J. 
and Molitor, J. J.: The Technique of 

Synchronous (Two Team) Abdomino- 

perineal Pelvic Exenteration, p. 351. 


{ 
: 
f 


and 
ture, 
mon- 
aries 
ut is 

The 
study 
vhole 


entile 


»teins 
Hex- 
Acids 


hex- 
tissue 
t dif- 
found 
acid) 
at 28 
days. 
at 7 
after. 
of hy- 
bands 
ids of 
ironic 
les. 

rentile 


H.: A 
Blood 


C. Jy 
jue of 
ymino- 

351. 


Items 


American Board of Obstetrics 
and Gynecology 


The next scheduled examinations (Part II), 
oral and clinical, for all candidates, will be 
conducted at the Edgewater Beach Hotel, 
Chicago, Illinois, by the entire Board from April 
11 through 16, 1960. Formal notice of the exact 
time of each candidate’s examination will be 
sent him in advance of the examination dates. 

Candidates who participated in the Part I 
examinations will be notified of their eligibility 
for the Part II examinations as soon as possible. 

Current Bulletins of the American Board of 
Obstetrics and Gynecology, outlining the re- 
quirements for application, may be obtained by 
writing to the Secretary. 


Robert L. Faulkner, M.D., Secretary 
2105 Adelbert Road 
Cleveland 6, Ohio 


New clinical center study 
on the Stein-Leventhal syndrome 


An investigation of the role of the adrenal 
gland in the Stein-Leventhal syndrome has been 
initiated at the Clinical Center, National Ins- 
titutes of Health. Physicians interested in refer- 
ring laparotomy-proved cases should write or 
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telephone: J. E. Rall, M.D., or Saul W. Rosen, 
M.D., National Institute of Arthritis and Meta- 
bolic Diseases, Bethesda 14, Maryland. 


Pan American conference 
on infertility 


The Pan American Conference on Infertility, 
sponsored by the International Fertility Associa- 
tion, will be held Jan. 10-14, 1960, at Eden Roc 
Hotel, Miami Beach, Florida. For information, 
write Maxwell Roland, M.D., Chairman of 
Registration, 109-23 71st Road, Forest Hills 75, 
New York. 


Teaching slides on the exfoliative 
cytology of the female genital tract 


One hundred teaching slides, “The Exfoliative 
Cytology of the Female Genital Tract,” can be 
obtained on loan from each of the Divisions of 
the American Cancer Society. 

These slides were developed for teaching 
purposes by Leopold G. Koss, M.D., and Grace 
R. Durfee, B.S., of the Memorial Center for 
Cancer and Allied Diseases in New York City. 

Inquiries for the loan of this set should be 
addressed to the local Division of the American 
Cancer Society. 
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Roster of American obstetrical and 


gynecological societies* 


(Appears in January and July) 


American College of Obstetricians and Gynecol- 
ogists. (1951) President, R. Glenn Craig. Sec- 
retary, John C. Ullery, Starling-Loving Bldg., 
The Ohio State University, Columbus, Ohio. 

American Gynecological Society. (1876) Presi- 
dent, Karl H. Martzloff. Secretary, Andrew A. 
Marchetti, Georgetown University Hospital, 
Washington 7, D. C. Annual meeting, May 30, 
31, and June 1, 1960, Williamsburg, Va. 

American Association of Obstetricians and Gyne- 
cologists. (1888) President, Robert A. Ross, 
Chapel Hill, N. C. Secretary, Clyde L. Ran- 
dall, 216 Summer St., Buffalo 22, N. Y. 

Central Association of Obstetricians and Gyne- 
cologists. (1929) President, Isadore Dyer, New 
Orleans, La. Secretary, Herman L. Gardner, 
633 Hermann Professional Bldg., Houston 25, 
Texas. Annual meeting, Hotel Muehlebach, 
Kansas City, Mo., Oct. 6-8, 1960. 

South Atlantic Association of Obstetricians and 


Akron Obstetrical and Gynecological Society. 
(1946) President, Carl J. Paternite. Secretary, 
Edson A. Freeman, 2032 Chestnut Blvd., 
Cuyahoga Falls, Ohio. Meetings, third Friday, 
January, April, June, and October. 

Alabama Association of Obstetricians and Gyne- 
cologists. (1940) President, Julian P. Hardy. 
Secretary, Lyman Findley, 819 Fourth Ave., 
Tuscaloosa, Ala. ~ 

Alameda County Gynecological Society. (1951) 
President, Samuel P. Hall. Secretary, Samuel 
C. Iwig, 1300 Bancroft Ave., San Leandro, 
Calif. Meetings, fourth Wednesday, September 


*Changes, omissions, and corrections must be received 
by the publisher two months in advance, by May 1 for 
the July Roster and by November 1 for the January Roster. 
Please address The C. V. Mosby Company, 3207 Washing- 
ton Blvd., St. Louis 3, Missouri. The number after the 
Society’s name is the year of founding. For further infor- 
mation, address the respective secretaries. 
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Gynecologists. (1938) President, C. H. Mauzy. 
Secretary, W. Norman Thornton, Jr., Univer- 
sity of Virginia Hospital, Charlottesville, Va. 
Next meeting Jan. 31—Feb. 3, 1960, Hollywood 
Beach Hotel, Hollywood, Fla. 

A. M. A. Section on Obstetrics and Gynecology. 
(1859) Chairman, Curtis J. Lund, Rochester, 
N. Y. Secretary, Keith P. Russell, 511 S. Bon- 
nie Brae St., Los Angeles 57, Calif. Next 
meeting, June 13-17, 1960, Miami Beach, Fla. 

Society of Obstetricians and Gynaecologists of 
Canada. (1944) President, D. E. Cannell. 
Secretary, F. P. McInnis, 280 Bloor St., W., 
Toronto 5, Ont. Annual meeting, Jasper Park 
Lodge, June 9-12, 1960. 

American Board of Obstetrics and Gynecology, 
Inc. (1930) President, F. Bayard Carter. Sec- 
retary, Robert L. Faulkner, 2105 Adelbert Rd., 
Cleveland 6, Ohio. Next meeting April 11-16, 
1960. 


through May. 

Arkansas Obstetrical and Gynecological Society. 
(1953) President, J. B. Kittrell. Secretary, 
Ruth Lesh, 221 N. College, Fayetteville, Ark. 
Meetings, spring and fall. 

Atlanta Obstetrical and Gynecological Society. 
(1954) President, Emmett Durham Colvin. 
Secretary, Stephen T. Barnett, Jr., 478 Peach- 
tree St., N.E., Atlanta, Ga. Meetings, October, 
February, April, and June. 

Birmingham Obstetrical and Gynecological So- 
ciety. (1949) President, Walter Batson. Secre- 
tary, John Hodo, 825 28th Ave., S., Home- 
wood, Ala. Meetings, February and April. 

Boston, Obstetrical Society of. (1861) President, 
Langdon Parsons. Secretary, A. Gordon Gauld, 
1180 Beacon St., Brookline 46, Mass. Meet- 
ings, third Monday, January, February, March, 
April, October, and November. 
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Bronx Gynecological and Obstetrical Society. 
(1924) President, A. Charles Posner. Secretary, 
William J. Farrell, 2980 Valentine Ave., 
Bronx 58, N. Y. Meetings, fourth Monday, 
January, February, March, April, October, and 
November. 

Brooklyn Gynecological Society, Inc. (1890) 
President, Louis M. Hellman. Secretary, 
Warren A. Lapp, 731 E. 22nd St., Brooklyn 
10, N. Y. Meetings, third Wednesday, Janu- 
ary, February, March, April, May, October, 
and November. 

Buffalo Obstetrical and Gynecological Society. 
(1946) President, Louis G. Farris. Secretary, 
Richard W. Baetz, 216 Summer St., Buffalo 
22, N. Y. Meetings, first Tuesday, September 
through May. 

Central New York Association of Gynecologists 
and Obstetricians. (1938) President, Vincent 
J. Hemmer. Secretary, James N. Capps, 325 
University Ave., Syracuse 10, N. Y. Meetings, 
first Tuesday, September, November, January, 
March, and May. 

Chicago Gynecological Society. (1878) President, 
Clyde J. Geiger. Secretary, William G. Cum- 
mings, 636 Church St., Evanston, Ill. Meet- 
ings, third Friday, October through June. 

Cincinnati Obstetrical and Gynecological Society. 
(1876) President, Edward Alberts. Secretary, 
Douglas P. Graf, 1035 Carew Tower, Cin- 
cinnati 2, Ohio. Meetings, third Thursday, 
September through June. 

Cleveland Society of Obstetrics and Gynecology. 
(1947) President, Eduard Eichner. Secretary, 
Richard Glove, 3550 Warrensville Center Rd., 
Shaker Heights 22, Ohio. Meetings, fourth 
Monday, September, November, January, 
March, and May. 

Columbus Obstetrical and Gynecological Society. 
(1944) President, Harry E. Ezell. Secretary, 
Wm. E. Copeland, University Hospital, Co- 
lumbus, Ohio. Meetings, fourth Wednesday of 
month, September through June. 

Connecticut Society of American Board Obste- 
tricians and Gynecologists, Inc. (1952) Presi- 
dent, Louis F. Middlebrook, Jr. Secretary, 
Joseph Klein, 435 Farmington Ave., Hartford 
5, Conn. Meetings, April and November. 

Dallas-Fort Worth Gynecologic and Obstetric 
Society. (1948) President, T. D. Mato. Secre- 
tary, James T. Downs, III, 3707 Gaston Ave., 
Dallas 10, Texas. Meetings, spring and fall. 

Dayton Obstetrical and Gynecological Society. 

(1937) President, William V. Lingle. Secre- 
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tary, Arthur Sartorius, 117 S. Main St., Day- 
ton, Ohio. Meetings, third Wednesday each 
month, Van Cleve Hotel. 

Denver Gynecological and Obstetrical Society. 
(1942) President, Freeman H. Longwell. Sec- 
retary, George M. Horner, 3705 E. Colfax 
Ave., Denver, Colo. Meetings, first Monday of 
every month. 

Florida Obstetric and Gynecologic Society. 
(1948) President, Homer L. Pearson, Jr. Secre- 
tary, Sam W. Denham, 1661 Riverside Ave., 
Jacksonville 4, Fla. Meetings, April 9 and 10, 
December, 1960. 

Georgia State Obstetrical and Gynecological So- 
ciety. (1951) President, E. Carson Demmond. 
Secretary, C. I. Bryans, Jr., 1139 Druid Park 
Ave., Augusta, Ga. Meetings, spring and fall. 

Harris, John Warton, Obstetrical Society. (1953) 
President, William V. Luetke. Joint Secretaries, 
Madeline Thornton and William Keikhofer, 
State of Wisconsin General Hospital, 1300 
University Ave., Madison, Wis. Annual meet- 
ing in May. 

Honolulu Obstetrical and Gynecological Society. 
(1947) President, Richard Sakimoto. Secre- 
tary, John Ohtani, Rm. 410, Professional Cen- 
ter Bldg., 1481 S. King St., Honolulu 14, 
Hawaii. Meetings, third Monday of each 
month, Mabel Smythe Bldg. 

Houston Gynecological and Obstetrical Society. 
(1956) President, Arthur M. Faris. Secretary, 
William R. Knight, III, 724 Hermann Pro- 
fessional Bldg., Houston 25, Texas. Meetings 
by announcement. 

Indiana Obstetrical and Gynecological Society. 
(1947) President, Paul F. Muller. Secretary, 
Floyd T. Romberger, Jr., 3440 N. Meridian 
St., Indianapolis 8, Ind. Meetings, January 
and May. 

Interurban Obstetrical and Gynecological So- 
ciety. (1949) President, Herbert Burwig, Buf- 
falo, N. Y. Secretary, E. R. Duggan, 16 N. 
Goodman St., Rochester 7, N. Y. Meeting, 
October, 1960. 

Iowa Obstetrical and Gynecological Society. 
(1947) President, Walter J. Balzer. Secretary, 
Clifford P. Goplerud, University Hospitals, 
Iowa City, Iowa. 

Kansas City Gynecological Society. (1922) Presi- 
dent, H. Kermit Knoch. Secretary, Robert C. 
Buckner, 4620 J. C. Nichols Parkway, Kansas 
City 12, Mo. Meetings, Jan. 21, March 24, 
and May 5, 1960. 

Kentucky Obstetrical and Gynecological Society. 
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(1947) President, Joseph Liebman, Frankfort, 
Ky. Secretary, Ed. Masters, 107 Fairmeade 
Rd., Louisville, Ky. Annual meeting in April. 

Long Beach Obstetrical and Gynecological So- 
ciety. (1954) President, Donald Crawford. 
Secretary, Daniel M. O’Toole, 2240 Pacific 
Ave., Long Beach, Calif. Meetings, fourth 
Tuesday every second month. 

Los Angeles Obstetrical and Gynecological So- 
ciety. (1914) President, Dan Golenternek. 
Secretary, Leon J. Shulman, 5478 Wilshire 
Blvd., Room 222, Los Angeles 36, Calif. Meet- 
ings, second Tuesday, September, November, 
January, March, and May. 

Louisville Obstetrical and Gynecological Society. 
(1923) President, W. P. Eubank. Secretary, 
Edward Bell, Medical Arts Bldg., Louisville, 
Ky. Meetings, fourth Monday, October, No- 
vember, January, February, March, April, and 
May. 

Madison Obstetrical and Gynecological Society. 
(1950) President and Secretary, John Healy, 
Madison, Wis. Meetings, second Tuesday each 
month. 

Maryland Obstetrical and Gynecological Society. 
(1929) President, William Stephens. Secretary, 
D. Frank Kaltreider, University Hospital, 
Lockwood and Greene Sts., Baltimore, Md. 
Meetings, September, November, January, 
March, and May. 

Memphis Obstetrical and Gynecological Society. 
(1950) President, Walter A. Ruch. Secretary, 
Robert M. Ruch, 509B Baptist Medical Bldg., 
20 S. Dudley, Memphis, Tenn. Meetings, 
second Tuesday, October through May. 

Miami Obstetrical and Gynecological Society. 
(1946) President, Henry H. Caffee. Secretary, 
Norman McLeod, 249 Sevilla Ave., Coral 
Gables, Fla. Meetings, second Thursday, Jan- 
uary, March, May, and November. 

Michigan Society of Obstetricians and Gynecol- 
ogists. (1924) President, C. Paul Hodgkinson. 
Secretary, Robert G. Swanson, 936 Alter Rd., 
Detroit 15, Mich. Meetings, Feb. 2, April 5, 
and May 3, 1960. 

Milwaukee Gynecological Society. (1951) Presi- 
dent, Benjamin E. Urdan. Secretary, John 
Thoma, 411 E. Mason St., Milwaukee 2, Wis. 
Meetings, last Monday, November, January, 
March, and April. 

Minneapolis Obstetrical and Gynecological So- 
ciety. (1955) President, Maxwell Barr. Secre- 
tary, Richard R. Fliehr, 301 Doctors Bldg., 

Minneapolis 2, Minn. Meetings, November, 
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January, March, and May. 

Minnesota Obstetrical and Gynecological Society. 
(1936) President, Eduard A. Banner. Secre- 
tary, Alex Barno, 4959 Excelsior Blvd., Minne- 
apolis 16, Minn. Meetings, April and Novem- 
ber. 

Mississippi Obstetrical and Gynecological So- 
ciety. (1947) President, Carl Lewis. Secretary, 
Blanche Lockard, 838 Lakeland Drive, Jack- 
son, Miss. Meetings, May and November. 

Mobile County Obstetrical and Gynecological 
Society. (1949) President, O. M. Otts, Jr. 
Secretary, A. K. Conditt, 1367 Government St., 
Mobile, Ala. Meetings, quarterly when called. 

Montgomery County (Ohio) Obstetrical and 
Gynecological Society. (1937) President, L. 
O. Fredericks. Secretary, A. A. Kunnen, 406 
Harries Bldg., Dayton, Ohio. Meetings, third 
Wednesday of each month. 

Montana State Obstetrical and Gynecological 
Society. (1946) President, Richard L. Peter- 
son. Secretary, Joseph H. Brancamp, Mayer 
Bldg., 10 S. Idaho, Butte, Mont. Next meet- 
ing, May, 1960. 

Nashville Obstetrical and Gynecological Society. 
(1955) President, Edwin L. Williams. Secre- 
tary, B. K. Hibbett, 2122 W. End Ave., Nash- 
ville 5, Tenn. Meetings, first Tuesday in 
March, June, October, and December. 

Nassau Obstetrical Society. (1944) President, 
A. Franklin Rowsom. Secretary, Joseph A. 
Mellow, 1554 Northern Blvd., Manhasset, N. 
Y. Meetings, Feb. 18 and April 18, 1960. 

New England Obstetrical and Gynecological So- 
ciety. (1929) President, Clyde Swett, Island 
Falls, Maine. Secretary, William A. Lynch, 
1101 Beacon St., Brookline 46, Mass. Meet- 
ings, spring and fall. 

New Haven Obstetrical Society. (1946) Presi- 
dent, Michael H. Lavorgna. Secretary, David 
J. Kreis, 59 Trumbull St., New Haven, Conn. 
Meetings, third Tuesday, September, Novem- 
ber, January, March, and May. 

New Jersey Obstetrical and Gynecological So- 
ciety. (1947) President, Henry S. Acken, Jr. 
Secretary, Saul B. Gusberg, 180 Fort Washing- 
ton Ave., New York 32, N. Y. Meetings, 
second Tuesday, October through May. 

New Mexico Obstetrical and Gynecological So- 
ciety. (1947) President, Howard L. Smith. 
Secretary, Henry R. Hyslop, 313 W. Country 
Club Rd., Roswell, N. Mex. Meetings, quar- 
terly. 

New Orleans Gynecological and Obstetrical So- 
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ciety. (1924) President, Jason Collins. Secre- 
tary, Julius T. Davis, Jr., 4414 Magnolia St., 
New Orleans 15, La. Meetings, October, No- 
vember, January, March, and May. 

New York Obstetrical Society. (1863) President, 
Carl T. Javert. Secretary, S. B. Gusberg, 180 
Fort Washington Ave., New York, N. Y. Meet- 
ings, second Tuesday, October through May. 

North Carolina Obstetrical and Gynecological 
Society. (1932) President, Walter L. Thomas. 
Secretary, Kenneth A. Podger, Durham, N. C. 
Next meeting, Mid Pines Club, Southern 
Pines, N. C., April 29—-May 1, 1960. 

North Dakota Society of Obstetrics and Gyne- 
cology. (1938) President, James H. Mahoney. 
Secretary, G. Wilson Hunter, Fargo Clinic, 
Fargo, N. D. Meetings, May 2, 3; Sept. 9, 10, 
1960. 

Northeastern New York Obstetrical and Gyne- 
cological Society. (1935) President, James H. 
Flynn. Secretary, D. F. O’Keeffe, 153 Bay St., 
Glens Falls, N. Y. Meetings, fourth Thursday, 
January, April, and September. 

Northern California Obstetrical and Gyneco- 
logical Society. (1955) President, Warren E. 
Jones. Secretary, Andrew M. Henderson, Jr., 
2901 Capitol Ave., Sacramento, Calif. Meet- 
ings, January, April, July, and October. 

Oklahoma City Obstetrical and Gynecological 
Society. (1940) President, Milton Serwer. Sec- 
retary, Charles D. Bodine, 1220 N. Walker, 
Oklahoma City, Okla. Meetings, third Mon- 
day each month. 

Omaha Obstetrical and Gynecological Society. 
(1947) President, Walter J. Holden. Secretary, 
William Boelter, 525 Doctors Bldg., Omaha, 
Neb. Meetings, third Wednesday, January, 
March, May, September, and November. 

Oregon Society of Obstetricians and Gynecol- 
ogists. (1946) President, John Kirk. Secretary, 
Richard Franklin, 1735 N. Wheeler Ave., 
Portland, Ore. Meetings, third Friday, October 
through May, except December. 

Pacific Coast Obstetrical and Gynecological So- 
ciety. (1931) President, George Judd, Los 
Angeles. Secretary, Keith Russell, 511 S. Bon- 
nie Brae St., Los Angeles 57, Calif. Meeting, 
Sept. 27-30, 1960. 

Pacific Northwest Obstetrical and Gynecological 
Association. (1947) President, Earl Hall. Sec- 
retary, Clifford L. Fearl, 1133 S.W. Market 
St., Portland 1, Ore. Next meeting, Vancouver, 
B. C., June, 1960. 

Philadelphia, Obstetrical Society of. (1868) 
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President, Paul O. Klingensmith. Secretary, 
John P. Emich, Jr., 155 W. Walnut Lane, 
Philadelphia 44, Pa. Meetings, first Thursday, 
of each month. 

Pittsburgh Obstetrical and Gynecological Society. 
(1934) President, Michael A. Guthrie. Secre- 
tary, Travis A. French, 405-B First Federal 
Plaza, New Castle, Pa. Meetings, first Mon- 
day, October through May. 

Portland Society of Obstetricians and Gynecol- 
ogists. (1928) President, David W. James. 
Secretary, Ivan W. Langley, 728 Medical Arts 
Bldg., Portland 5, Ore. Meetings, fourth 
Wednesday, September through May. 

Queens Gynecological Society. (1948) President, 
David A. Conners. Secretary, B. Edmond 
Thomas, 30 Grace Ave., Great Neck, N. Y. 
Meetings, second Wednesday, October, Decem- 
ber, February, and April. 

Rochester Obstetrical and Gynecological So- 
ciety. (1939) President, John Hamilton. Sec- 
retary, William Lange, 16 N. Goodman St., 
Rochester 7, N. Y. Meetings, monthly on 
Tuesday. 

St. Louis Gynecological Society. (1924) Presi- 
dent, George J. L. Wulff, Jr. Secretary, Bryce 
H. Bondurant, 950 Francis Pl., Clayton, Mo. 
Meetings, Feb. 11 and April 14, 1960, Con- 
gress Hotel. 

San Antonio Obstetrical and Gynecological So- 
ciety. President, G. G. Passmore. Secretary, 
Frank M. Posey, Jr., 101 N. McCollough, San 
Antonio, Texas. 

San Diego Gynecological Society. (1937) Presi- 
dent, George R. Turner. Secretary, Francis L. 
Rook, 3650 Clairmont Dr., San Diego 17, 
Calif. Meetings, third Friday of month. 

San Francisco Gynecological Society. (1929) 
President, Charles McLennan, Secretary, Carl 
Goetsch, 2915 Telegraph Ave., Berkeley 5, 
Calif. Meetings, second Friday, October 
through May. 

Seattle Gynecological Society. (1941) President, 
R. N. Rutherford. Secretary, Walter Keifer, 
1115 Boylston, Seattle, Wash. Meetings, third 
Wednesday each month. 

South Carolina Obstetrical and Gynecological 
Society. (1946) President, David F. Watson. 
Secretary, Albert J. Baroody, 352 W. Palmetto 
St., Florence, S. C. Next meeting, October, 
1960. 


South Dakota Society of Obstetrics and Gyne- 
cology. (1952) President, H. Benjamin Mun- 
son. Secretary, H. H. Theissen, 728 Columbus 
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St., Rapid City, S. D. Meetings, May and 
September. 

Southeastern Obstetrical and Gynecological So- 
ciety. President, John R. McCain. Secretary, 
T. Bert Fletcher, Jr., 1203 Miccosukee Rd., 
Tallahassee, Fla. Meeting, April, 1960. 

Southern California, Obstetrical and Gynecologi- 
cal Assembly of. (1945) President, A. M. Mc- 
Causland. Secretary, Keith P. Russell, 511 S. 
Bonnie Brae St., Los Angeles 57, Calif. Next 
meeting, Los Angeles, Feb. 8-12, 1960. 

Southwest Obstetrical and Gynecological Society. 
(1951) President, Charles Newcomb. Secre- 
tary, Zeph. B. Campbell, 550 W. Thomas Rd., 
Phoenix, Ariz. Next meeting, Las Vegas, Nev., 
Nov. 6-8, 1960. 

Tennessee State Obstetrical and Gynecological 
Society. President, Homer Pace. Secretary, J. 
W. Ellis, 2122 W. End Ave., Nashville 5, Tenn. 
Meetings, yearly in April. 

Texas Association of Obstetricians and Gynecol- 
ogists. (1930) President, Maurice I. Meynier, 
Jr., Houston, Texas. Secretary, Hugh W. Sav- 
age, 815 Fifth Ave., Ft. Worth, Texas. Annual 
meeting, Austin, Texas, Feb. 13 and 14, 1960. 

Tulsa Obstetrical and Gynecological Society. 
(1955) President, Houston F. Mount. Secre- 
tary, Robert E. Dillman, 21st St. Doctors 
Bldg., Tulsa, Okla. Meetings, second Wednes- 
day, January, March, and May. 

Utah Obstetrical and Gynecological Society. 
(1948) President, W. J. Jones. Secretary, E. 
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Conrad Monson, 2955 Harrison Blvd., Ogden, 
Utah. Meetings, September, December, Febru- 
ary, and May. 

Virginia Obstetrical and Gynecological Society. 
(1936) President, William D. Suggs. Secretary, 
Brock D. Jones, Jr., 1204 Colonial Ave., Nor- 
folk 17, Va. Meetings, April and October. 

Washington Gynecological Society. (1933) Presi- 
dent, John L. Parks. Secretary, Robert B. Nel- 
son, Jr., 1824 Massachusetts Ave., N.W., 
Washington 6, D. C. Meetings, January, 
March, and May. 

Washington State Obstetrical Association. (1936) 
President, Charles Ward Day. Secretary, Don- 
ald M. McIntyre, 1120 Cherry St., Seattle 4, 
Wash. Meetings, April and October, 1960. 

West Texas Obstetrical and Gynecological So- 
ciety. (1954) President, R. Lee Rode. Secre- 
tary, Wm. C. Smith, 3801 Nineteenth St., Suite 
119, Lubbock, Texas. Meeting, November, 
1960. 

Westchester Obstetrical and Gynecological So- 
ciety. (1939) President, Edwin A. Haverty. 
Secretary, Norman M. Weinrod, 175 Crary 
Ave., Mt. Vernon, N. Y. Meetings, Feb. 10, 
March 9, and May 11, 1960. 

Wisconsin Society of Obstetrics and Gynecology. 
(1940) President, Ralph E. Campbell, Madi- 
son, Wis. Secretary, William C. Mussey, 113 
N. Carroll Ave., Madison 3, Wis. Spring meet- 
ing in conjunction with the Wisconsin State 
Medical Society. 
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ENOV ID 


SIMPLIFIES, MAINTAINS CONTROL OF 


FUNCTIONAL UTERINE BLEEDING 


January, 1960 


The reliable progestational activity of Enovid 
has been found highly valuable in controlling 
such uterine dysfunctions'-* as amenorrhea, 
menorrhagia and metrorrhagia. By stimulating 
and supporting the endometrium, Enovid es- 
tablishes the regular proliferative, secretory 
and, on withdrawal, menstrual phases of the 
uterine cycle. 


MENORRHAGIA OR METRORRHAGIA—Two 
10-mg. tablets of Enovid will usually sharply 
decrease or arrest profuse anovulatory bleed- 
ing? within twenty-four to forty-eight hours. 
The daily dosage of 20 mg. can frequently be 
reduced to 10 mg. after seven to ten days. 
Courses of treatment should be repeated from 
day 5 to day 25 of three consecutive cycles 
and then withdrawn to determine whether the 
menstrual cycle has returned to normal. 
Enovid (brand of norethynodrel with ethy- 
nylestradiol 3-metny! ether) is supplied in un- 
coated, scored tablets of 10 mg. each. 


s.v. SEARLE « co. 


Research in the Service of Medicine 
CHICAGO 80, ILLINOIS 


1. Kistner, R. W.: Conservative Treatment of Endometriosis, 
Postgrad. Med. 24:505 (Nov.) 1958. 2. Southam, A. L.: Sym- 
posium on Enovid: Clinical Application of Enovid and Other 
Progestational Agents in Control of Menstrual Disorders, Chi- 
cago, Searle Research Laboratories, 1959, pp. 11-14. 3. Roland, 
M.: Effects of Norethynodrel on the Human Endometrium, Ann. 
ew York Acad. Sc. 71:638 (July 30) 1958. 4. Kupperman, H. 
S., and Epstein, J. A.: A Symposium on 19-Nor Progestational 
Steroids: Gonadotropic-Inhibiting and Uterotropic Effects of 
Enovid, Chicago, Searle Research Laboratories, 1957, pp. 32- 
45. 5. Weinberg, C. H.: Symposium on Enovid: Enovid for Re- 
lief of Dysmenorrhea and Control of Dysfunctional Bleeding and 
Endometriosis, Chicago, Searle Research Laboratories, 1959, 
pp. 19-24. 6. Greenblatt, R. B.: Symposium on Enovid: Pro- 
gesterone and Progestins: Their Limitations and Comparative 
Values, Chicago, Seorle Research Laboratories, 1959, pp. 4-10, 


Normal late secretory phase of the 
endometrium. By establishing such 
a progestational phase, Enovid be- 
comes highly useful in managing 
uterine dysfunctions. 
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An emotionally balanced 
patient. Thanks to your 
treatment and the help 
of Deprol, her depression 
is relieved and her 
anxiety and tension 
calmed. She eats well, 
sleeps well, and can re- 
turn to her normal 
activities. 


No “‘seesaw”’ effect of amphetamine- 
barbiturates and energizers 


While amphetamines and energizers may stimulate the 
patient—they often aggravate anxiety and tension. And 
although amphetamine-barbiturate combinations may 
counteract excessive stimulation—they often deepen 
depression. 

In contrast to such “seesaw” effects, Deprol lifts 
depression as it calms anxiety—both at the same time. 


Safer choice of medication than 
untested drugs 


Deprol does not produce hypotension, liver damage, 
psychotic reactions or changes in sexual function. 


“Deprol 


Dosage: Usual starting dose is 1 tablet q.i.d. When 
necessary, this may be gradually increased up to 
3 tablets q.i.d. 

Composition: 1 mg. 2-diethylaminoethyl benzilate 
hydrochloride (benactyzine HCl) and 400 mg. 
meprobamate. 

Supplied: Bottles of 50 light-pink, scored tablets. 
Write for literature and samples. 


; 
WwW) WALLACE LABORATORIES /New Brunswick, N. J. 


Lifts depression...as it calms anxiety! 


Deprol helps balance the mood by lifting 
depression as it calms related anxiety 


LIFTS 


DEPRESSION 


Deprol 


AMPHETAMINES 
AND ENERGIZERS 
may stimulate the 
patient, but often 
increase anxiety 
and tension. 


4. ‘CALMS 


ANXIETY 


AMPHETAMINE- 
BARBITURATE 
combinations may 
control overstimula- 
tion but may deepen 
depression. 


¢0-473 


Now 
in inflammatory anorectal disorders... 


The Promise of Greater Relief 


the first suppository to contain 


hydrocortisone for effective control of proctitis 


e Proctitis accompanying ulcerative colitis 

@ Radiation proctitis 

e@ Postoperative scar tissue with inflammatory reaction 
e Acute and chronic nonspecific proctitis 

e Acute internal hemorrhoids 


e Medication proctitis 


e Cryptitis 


iti iati Postoperative 
Ulcerative Colitis Radiation Proctitis Sear 


Supplied: Suppositories, 8 ® 
boxes of 12. Each supposi- 
tory contains 10 mg. hydro- 
cortisone acetate, 15 mg. 
extract belladonna (0.19 


mg. equiv. total alkaloids), 
3 mg. ephedrine sulfate, 


itories wi th 
dine belle Rectal Suppositories with Hydrocortisone, Wye Wie 
muth oxyiodide, bismuth 
subcarbonate, and balsam Philadelphia 1, Pe. 


peru in an oleaginous base. 


0-473 
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CITRUS BIOFLAVONOIDS 


When 
capillary 
or other 
vascular 
damage 
accompanies 
stress 
conditions 


Hesperidin, Hesperidin Methyl Chalcone, or Lemon Bioflavonoid Complex are 
prescribed as therapeutic adjuncts for control of vascular and capillary damage 


and abnormal cellular metabolism associated with many stress conditions. 


These stress conditions may result from nutritional deficiencies, 


environment, drugs, chemicals, toxins, virus or infection. 


SUNKIST AND EXCHANGE BRAND Hesperidins and Lemon Bioflavonoid 
Complex are available to the medical profession in specialty 
formulations developed by leading pharmaceutical manufacturers. 


Sunkist Growers 


PRODUCTS SALES DEPARTMENT * PHARMACEUTICAL DIVISION 
Ontario, California 
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Maintenance 
of Capillary 
Integrity 


Incidence of impaired capillary function 
is more frequent than previously 
recognized, Many publications indicate 
the frequency of increased capillary 
weakness ranges from 16% to as high as 
80% of patients examined (1-4). 


Reports show older people have a high 
incidence of capillary fragility (6). 

In a group of 111 patients, capillary 
weakness was noted to be greatest in 
the fifth and sixth decades (5). 


Hypertensives (7, 8, 9) and those with 
chronic diseases such as arteriosclerosis, 
diabetes and rheumatoid arthritis, have 
shown varying degrees of capillary 
involvement. Hemorrhagic conditions of 
the brain and heart have shown localized 
injury in the capillary (10, 11). 


Capillary fragility has been shown 
to be associated with many bacterial, 
viral and inflammatory diseases (12-23). 


Various bioflavonoid materials have been 
evaluated for their effect upon the 

capillary. Degree of fragility has been 
determined by numerous procedures (24-30). 


The therapeutic rationale of combining 
Hesperidin or other citrus bioflavonoids 
with ascorbic acid or other therapeutic 
agents is based on the premise that 
capillary weakness may be a contributing 
factor to the disease state and that 
capillary integrity should be maintained. 
Citrus bioflavonoids in conjunction 

with ascorbic acid appear to enhance the 
efficacy of other therapy, and help 
control such factors as infection, stress 
and nutritional deficiency even in 

cases not showing capillary weakness. 


NOTE: For bibliography (B-701) write 
Sunkist Growers, Pharmaceutical Division, 
720 E. Sunkist Street, Ontario, California. 


nec. January, 1960 


with your support 


RETARDED 
CHILDREN 
CAN BE 
HELPED 


Changing Your Address? 


When you move, please— 


(1) Notify us to change your address— 
allow us six weeks to make the 
change. 


(2) Mention the name of this Journal. 
(We publish twelve periodicals.) 


(3) Give us your old address. If possi- 
ble, return the addressed portion of 
the envelope in which we sent your 
last copy. 


(4) Give us your new address—complete 
—including the Postal zone number. 


(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington 
Blvd., St. Lowis 3, Mo. 
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the only 
AGINAL TABLET WITH 


GEL FORMING BASE 


A therapy: Methylrosaniline chloride ( gentian violet ) 
has generally proved the most effective and specific agent for the 
treatment of Vaginal candidiasis caused by the fungus Candida. 


Hyva Gentian Violet Tablets virtually eliminate the principal dis- 
advantages of present gentian violet preparations. They may be 
handled and used without staining and have 

psychological and aesthetic acceptance. 


-. Hyva combines the fungicidal action of gentian violet (1.0 mgm. ) 
with three active surfaced reducing agents and bactericides. * 
These active ingrediénts have been incorporated into a mildly 
effervescent ‘gel’ forming base which provides for maximum and 
prolonged effectiveness. Shorter treatment time is required 
without the usual messiness normally experienced. 


One tablet intravaginally for 12 nights. When necessary one 
tablet twice daily may be recommended. Patient should take a 
Nylmerate Solution water douche on arising and 
preceding next tablet application. 


Prescribe Hyva Gentian Violet 
Tablets.with applicator—boxes of 12 tablets. 


Write for descriptive literature 


*Alkyldimethylbenzylammonium chloride 
(0.5 mgm.) 
Polyoxyethylenenonylphenol (10.0 mgm.) 
Polyethlene Glycol Tert-Dodecylthioether 
(5.0 mgm.) 


HOLLAND-RANTOS CoO., INC. 
145 HUDSON STREET - NEW YORK 13, N.Y. 
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TREATMENT FOR: VAGINAL MONILIASIS 
* Le \ 


uterine 

relaxation 
without 

hormonal action 
for painful 
menstrual Cramps 


new 


VASODL 


Pronounced VA-Z0-DY-LAN lsoxsuprine hydrochloride, Mead Johnson 


\/ 


a myO- See vascular relaxant | 


specifically relieves painful menstrual cramps by relaxing spasm 
or hypermotility through d/rect action on the myometrium 


effectiveness confirmed clinically—In one study,’ VASODILAN relieved 


menstrual cramps in 82 per cent of the patients. Another investigator reports relief a 
in 15 of 16 cases with acute debilitating dysmenorrhea.” 

dosage—For dysmenorrhea, give 10 or 20 mg. (1 or 2 tablets) three or four times 

daily 24 to 72 hours prior to the expected onset of menstruation. 
availability—VASODILAN Tablets, 10 mg., bottles of 100. VASODILAN Injection, 

Ampuls, 2 cc. (5 mg./cc.), boxes of 6. 

For complete details on indications, dosage, administration and clinical background of 
VASODILAN see the brochure on this product available on request from 
Mead Johnson & Company, Evansville 21, Indiana. | 
references: (1) Voulgaris, D. M.: Dysmenorrhea—Treatment with Isoxsuprine, Obstetrics and 
Gynecology, to be published. (2) Krantz, K. E.: Detailed reports in Mead Johnson research files. 


\ Mead Johnson 


Symbol of service in medicine 76959 
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explodes 


richomonad 


| VAGISEC 


LIQUID AND JELLY 


93.1% “‘cure”’ rate using 
strictest criterion— 
negative cultures for 

3 consecutive months 


Repeated negative cultures, following treat- 
ment with VAGISEC liquid and jelly, confirmed 
“cures” in 93.1% of trichomoniasis patients (54 
of 58) treated by Giorlando and Brandt.' These 
patients were followed up, using cultures, for a 
minimum of three months,-many for as long as 
eight months. All remained negative. Using the 
same Strict criterion of negative cultures, Weiner 
achieved comparable success*—46 of 51 patients 
freed of trichomonads. 

VAGISEC therapy is consistently characterized by 
immediate relief of painful symptoms — few 
recurrences. 


To help rule out conjugal re-infection —Hus- 
bands willingly cooperate as a part of the wife's 
treatment when RAMSES,®* the pure gum rubber 
prophylactics with “built-in” sensitivity, are sug- 
gested for use -routinely. 


JULIUS SCHMID, INC. 
423 West S5Sth Street, New York 19, N.Y. 
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for smoother 


childbirth 


(Ke ...and reduced risks 


for infants 


analgesia with a plus 


With MEPERGAN as a part of management, obstetrical patients are usually relaxed, 
free of apprehension, and sleep quietly between their pains. Awakened easily, they 
are mentally alert and cooperative. Multiparae frequently report that the discomfort 
of labor is less than on previous occasions. Labor is often shortened. Nausea and 
vomiting are rare. The anesthetic course is smooth. And, most important, there is 
decreased hazard of hypoxia for both mother and infant. Widespread clinical 
experience points to MEPERGAN’s 1:1 ratio of promethazine and meperidine to be 
most satisfactory for most patients. 


See package circular for complete information on use of MEPERGAN. | Myers | 


*Trademark for Promethazine Hydrochloride and Meperidine 
Hydrochloride, Wyeth. Philadel hia 1, Pa. 
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senile 
vaginitis 


responds to 


“Premarin: 
Vaginal Cream 


ACTA ENDOCRINOLOGICA 


The Official Journal of the Endocrinological Societies in Denmark, 
Finland, Germany, Holland, Norway, Sweden and Switzerland. 


Vol. XXXIl, Fase. Ill CONTENTS November 1959 


Malamos, B. K., Daikos, G. K., Samara, V., and Koutras, D. A.: The use of radioiodine 


Luft, R., Ikkos, D., Gemzell, U.-A., and Olivecrona, H.: The effect of human growth 
hormone in hypophysectomized human diabetic subjects ~-----__-_-_________-_-_______ 330 


Ikkos, D., Luft, R., and Gemzell, C.-A.: The effect of human growth hormone in man __ 341 


Gans, E.; The F.S.H.-content of serum of intact and of gonadectomized rats and of 
rats treated with sex hormones 


Gans, E.: The F. S. H.-content of serum of intact and of gonadectomized rats and of 


Timonen, S. and Vddninen, P.: Uterine myoma. Some hormone assays 384 
Berde, B. and Saameli, K.: The action of the synthetic polypeptide valyl-oxytocin on the 
Croes-Buth, S., Paesi, F. J. A., and de Jongh, S. E.: Stimulation of ovarian follicles in 
hypophysectomized rats by low dosages of oestradiol benzoate ~___--______________ 399 
Hokfelt, B., Luft, R., and Sekkenes, J.: Intermittent oedema with periodic excessive pro- 
duction of hydrocortisone in a patient with a pituitary tumour _______________ 411 
Chappel, C. I., Rona, G., and Gaudry, R.: The influence of adrenal cortical steroids on 


Fotherby, K., Forrest, A. D., and Laverty, 8. G.: The effect of chlorpromazine on adreno- 
cortical function 

Hohlweg, W. und Laschet, U.: Zur Frage der Cortison- und Corticotropin-Wirkung auf 

Fromm, G. A., Fideleff, E., Ferreiio, M., Najenson, H., and Funes, J. C.: Parathyroid 
function in patients with peptic ulcer 


f One number issued monthly, four numbers forming a volume. Three volumes yearly, 
h the price of each volume is 50.00 Danish crowns, or $7.25, or sh. 52/—, post free. 
f The supplements are supplied free of charge to subscribers. 
Publisher: PERIODICA, 8A Boeslundevej, Copenhagen Brh., Denmark. 
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tense 
and 


NeYVOUS 
patrent 


relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


Miltown 


meprobamate (Wallace) 


Wy) WALLACE LABORATORIES / New Brunswick, N. J. 
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NEW! Lifelike demonstrations of technique 


F. A. DAVIS 


A revolutionary “pictorial presentation” of 
surgery . . . a new book unlike any other 
in its brilliant visual presentation of opera- 
tions in the field of obstetrics and gyne- 
cology. 


Foremost surgeons, in a working team with 


given a movie-like portrayal by this extraor- 
dinary surgeon-artist team. The surgeon 
has carefully guided the artist so that deli- 
cate details will be shown in sharpest clar- 
ity. Important aspects of technic and care 


ROB & SMITH’S QPERATIVE SURGERY 


in Gynecology & Obstetrics (1 Vol.) 


are stressed in the surgeon’s pointed in- 
structions, including preoperative and post- 
operative notes. 


COVERS: 


General Technique Vaginal Operations 


BY LEADING SURGEONS. Edited by CHARLES ROB, 
M.C., M.C.R., F.R.C.S., Professor of Surgery, St. Mary’s 
Hospital, London; and RODNEY SMITH, M.S., F.R.C.S., 
Surgeon, St. George’s Hospital, London. (Can be pur- 
chased as complete set, or individual units, as shown be- 
low. ) 


Local Anesthesi Abdominal ti 
skilled medical illustrators, have achieved P 

: osture Fallopian Tubes & Ovaries a 
this outstanding new guide to Operative Minor Operations Genito-Urinary Surgery f 
Surgery. Each important stage of the opera- Vulva Colostomy a 
tion is shown in drawings that are glow- ; 
t 
ingly lifelike . . . and the steps are clearly “superbly organized” . 
text that is directly “A superbly organized and beautifully illustrated u 
beside the picture. book of operative surgery . . . can be most p 
Gynecologic and obstetric operations are highly recommended.”—SURGERY, GYNE- N 

COLOGY & OBSTETRICS P 


GENERAL SURGERY: General Technic, Trauma, Abdomen, Rectum 
and Anus, Thorax, Head and Neck. Vascular, Endocrines. (4 
Volumes with Index), $85.00 


ORTHOPEDIC & PLASTIC SURGERY (2 Vols.), $42.50 
GYNECOLOGY & OBSTETRICS (1 Vol.), $16.00 
GENITO-URINARY SURGERY (1 Vol.), $23.00 

EYE, EAR, NOSE & THROAT (1 Vol.), $32.00 
OPERATIVE SURGERY (9 Vols., complete), $165.00 


The Complete 
ROB & SMITH 


OPERATIVE 
SURGERY 


(9 Volumes) 


F. A. DAVIS COMPANY, 1914-16 Cherry Street, Phila. 3, Pa. 


Please send and charge to my account: 


[] Rob & Smith’s OPERATIVE SURGERY (Gyn. & Obst.) $16.00 


| 
| 
| 
| 
[] Send detailed literature on complete set. 
| 
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DEMONSTRATED 
HEMATOLOGIC RESPONSE” 


*In a comparative study, 
infants fed 

SIMILAC WITH IRON 
achieved “higher values 
for hemoglobin, hematocrit 
and serum iron, after 3 to 
3% months of age, and 
these values continued 

to be significantly higher 
throughout the 9-month 
period of observation.” 


Marsh, A.K.., et al.: 
Pediatrics 24:404, 1959. 


in the green can 


for the early 
months of life 


SIMILAC 


WITH LRON' 


12 mg of ferrous iron per quart of formula 


Assured iron intake 

in every formula feeding 

@ to maintain iron stores 

= to protect against iron deficiency 


@ to support the normal diet 


in the yellow can 


Powdered 


when iron is 
indicated in infancy 


Available as powder, in 1 lb. cans with measuring cup, or as liquid, 
in cans of 13 fl. oz. Economical— providing sound nutrition for good 
growth at less than one penny per ounce of feeding. 


January, 1960 


8 ROSS LABORATORIES, Columbus 16, Ohio 
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The switch that 
stops the itch: 


FROM harsh, irritant toilet paper 
TO gentle, soothing 


TUCKS 


-soft, cotton flannel pads saturated with witcl. 
hazel (50%) and glycerin (10%), pH 4.6 


Routine use of moist, antipruritic TUCKS after 
defecation improves many intractable cases of 
pruritus ani and is a valuable adjunct to specific 
therapy. In milder cases, regular cleansing with 
TUCKS is often curative. 
Try TUCKS ... for your next pruritus patient. 
Jars of 40 and 100. 


| M. D. | 
| Address | 
| City. Zone___State__ 
| FULLER PHARMACEUTICAL COMPANY | 
| 3108 W. Lake Street 

Minneapolis 16, Minnesota 
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a 
logical 
combination 
for 
appetite suppression 


meprobamate plus d-amphetamine 


... Suppresses appetite... elevates mood 
... reduces tension . . . without insomnia, 
overstimulation, or barbiturate hangover. 


BAMADt} 


Each coated tablet (pink) contains: meprobamate, 400 mg.; d-amphetamine sulfate, 5 mg. 
Dosage: One tablet one-half to one hour before each meol. 


LEDERLE LABORATORIES 
A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 


Am. J. Obst. & Gynec. 


Janu 


aan, 
4 
‘ 
Hi 
an 
FE 
cre 
¢ 
Please send me a sample supply of TUCKS. " 15 
rit AMPHETAMINE SURPATE Lt 
Ea 
(m 


how 
much 


IRON 
IS 


needed ? 


Y) 


appreciably less with... 


Hermalox.... 


uncoated MAALOX—buffered ferrous sulfate 


.. . and gastric irritation is rare! 


Higher absorption, lower dosage, greater tolerance: When FERMALOX is prescribed in 
anemia, “‘satisfactory clinical response is obtained with 44% of U.S.P. dosage.” ! Uncoated 
FERMALOX tablets disintegrate rapidly, provide more iron for immediate absorption, in- 
creased utilization. The buffering action of MAALOx® virtually eliminates the gastric irri- 
tation of iron. For hypochromic anemia the dose is only 2 FERMALOx tablets daily. After 
15 days this may be reduced to | tablet daily. 


Each uncoated FERMALOX tablet contains ferrous sulfate, 200 mg. plus MAALOx-Rorer 
(magnesium-aluminum hydroxides), 200 mg. Bottles of 100 tablets. 


1. Price, A. H., et al.: J.A.M.A. 167:1612, 1958. fee WILLIAM H. RORE R, INC. 
; York Philadelphia 44, Pa. 
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Here's what reviewers 
have to say about this 
book— 


This is a magnificent 
scholarly exposition of 
endocrinology from one 
of the oldest and most 
productive American clin- 
ics. The pictorial ma- 
terial is striking with dra- 
matic before and after 
therapeutic comparisons 
and constant reference to 
the normal. 


—American Journal of 
Clinical Pathology 


This beautifully presented 
atlas is a welcome and 
most heartily recom- 
mended addition to the 
library of every clinician 
and is an absolute neces- 
sity for the practicing en- 
docrinologist. 


—U. S. Armed Forces 
Medical Journal 


It is hard to conceive of 
any clinical entity in the 
field of endocrinology 
that the clinician may 
encounter that is not in- 
cluded in this book. This 
text is closest to bedside 
teaching that is conceiv- 
able. 
—The Bulletin of the 
St. Louis Medical 
Society 


A Pictorial Approach to the Recognition, 
Diagnosis and Treatment 
of Endocrine Disorders 


ATLAS OF 
CLINICAL ENDOCRINOLOGY 


By H. LISSER, A.B., M.D., Clinical Professor Emeritus of 
Medicine and Endocrinology, University of California School 
of Medicine, San Francisco; Former President, The Endocrine 
Society; and ROBERTO F. ESCAMILLA, A.B., M.D., Clini- 
cal Professor of Medicine, University of California School of 
Medicine, San Francisco; Civilian Consultant and Chief of 
Endocrine Clinic, Letterman Army Hospital, San Francisco. 


The First Comprehensive Atlas on the Subject 


Unique in its approach to the recognition and treatment of endocrine 
disorders, ATLAS OF CLINICAL ENDOCRINOLOGY uses a pictorial 
presentation combined with an abbreviated text to facilitate in the diag- 
nosis of all endocrine disorders. Reflecting the vast experiences of the 
authors, this book is a valuable aid in helping you recognize endocrine 
disorders, in facilitating correct diagnosis and in prescribing proper en- 
docrine therapy or endocrine surgery. 


Clear, Detailed, Well-Planned Presentation 


Comprehensive in scope and vivid in its presentation, this atlas covers 
all clinical disorders from infancy to senescence. It instructively dis- 
cusses Clinical disorders of the pituitary, thyroid, parathyroids, adrenals, 
testes, ovaries, pancreatic islets and miscellaneous syndromes whose 
endocrine status is uncertain. 


Practical, Clinical Help on Diagnosis and Treatment 


Each entity is clearly defined, the symptoms, signs and laboratory tests 
are tersely presented. The authors present their specific recommenda- 
tions as to case management rather than merely listing the possible thera- 
peutic programs. With emphasis on clinical aspects, especially those 
visible on inspection, this book contains all the latest data on diagnosis ‘ 
and treatment including laboratory aids. 


Includes Exceptionally-Descriptive Photographs and 
Instructive Case Histories 


Well documented case histories, taken serially when progression or re- 
sponse to treatment is pertinent combined with the life-like, exception- 
ally-descriptive illustrations make this book come as close to bedside 
rounds as literature can. The concise case histories guide the observant 
clinician to the proper diagnosis and treatment. 


1957, 476 pages, 814"" x 11", over 800 illustrations on 
148 plates, including 3 in color. Price, $18.75. | H) 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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natural bowel. corrective ] | ® 


TABLETS/GRANULES 


CASSIA ACUTIFOLIA PODS PURDUE FREDERICK 


REHABILITATES THE 
CONSTIPATED PATIENT— 
HELPS RESTORE NORMAL BOWEL TONE, 
RHYTHM, AND SENSITIVITY. 


SUPPLIED: TABLETS: Small and easy to swallow, in bottles of 100. 
GRANULES: Cocoa-flavored,in 8 and 4 ounce canisters. 


She. Purdue Frederick DEDICATED TO PHYSICIAN AND PATIENT SINCE 1892 
= YORK 14,N.Y. | TORONTO 1. ONTARIO 


opyright 1959, The Purdue Frederick Compan 
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A COMBINATION MATERNITY 
& NURSING BRA. Drop cup 
with supporting inner cups. 
32A-44D. No. 712 $3.50 

B 2-WAY STRETCH HAMMOCK 
GIRDLE. Back support. 

Sizes 22-36. No. 500 $6.50 
(Separate shoulder straps) 

‘pe C FAMOUS NU-LIFT SUPPORT 

; lets Post-partum front panel, 

_ cougtesy*fo physicians. Write shoulder straps. Sizes 22-36. 

Nu-Lift division of FLEXNIT CORP. No. 1000 $16.50 

1021 N. Las Palmas” + Hollywood. 38, California 

358 Fifth Avenue, New York 


A CHANGE 
IN NAME 


FORMERLY 


A NEW 


SUPERIOR FECAL SOFTENER 


SURFAK (formerly Doxical) the new therapeutic chemical, calcium bis-(diocty! 
sulfosuccinate) represents a markedly more efficient surfactant softening agent 
than the older fecal softening chemicals. 
@ optimal fecal homogenization @ greater surfactant effectiveness M non-laxative 
@ normal physiologic action—no effect on the bowel itse!f M™ non-habit forming @ Sodium free 
USUAL ADULT DOSE: 240 mg. daily. Children and adults (with minimum needs) 50 to 150 mg. daily. 
SUPPLIED: Surfak 240 mg. capsules — bottles of 15 and 100. Surfak 50 mg. capsules — 
bottles of 30 and 100. 


LLOYD BROTHERS, INC. CINCINNATI 3, OHIO 


*Patent Pending 
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depresses appetite ... elevates mood... eases 
tensions of dieting ... without overstimulation, 
y /4 
MEPROBAMATE W1 UAMPURTAMINE SULFATE LEDERLE 
LEDERLE LABORATORIES 
NDivision of AMERICAN CY ANAM ID COMPANY, Foart River, N.Y. 


nec. 


all antacid control for her hyperacidity 


Gelusil’s all-antacid action is ideally suited for control of hyperacidity or “‘heartburn”’ 
during pregnancy. Gelusil works only as an antacid—without producing constipating 
by-products or causing alkalosis. Because Gelusil is inherently nonconstipating, it 
neither needs nor contains a laxative additive—cannot cause diarrhea. For relief of 
hyperacidic distress in pregnancy, prescribe two tablets p.r.n. of safe, 
pleasant-tasting Gelusil. 


GE-0B01 the physician’s antacid GE LU 
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On Duty in 50 States. 


WHITE COTTON GOWNS 48” Long—O.K. for X-Ray 


#2G—Crinkle Cloth requires NO IRONING 


____Size 1 small (blue ties) —42” Actual 
COLOR od TIES tells SIZE ____Size 2 medium (white ties) —52” bust of 
2 is best size _.._Size 3 large (pink ties)—60” gowns 
Pay with order and we pay postage. 
TECKLA, Box 863, Worcester, Mass. Phone PL 2-5236 
Send: Crinkle or Plain 
6 for $14.00 12 for $26.00 24 for $51.00 
SIZE ae 2. BACK OPEN = 24” 48” 


# 3G—Shrunk Cotton Sheeting. 


TECKLA 


WHEN YOU MOVE, PLEASE— 


(2) Mention the name of this Journal. 
Give us your old address. 
which we sent your last copy. 


Please print your name and address. 


St. Lowis 3, Mo. 


Changing Your Address? 


(1) Notify us to change your address—allow us six weeks to make the change. 
2 (We publish twelve periodicals.) 
If possible, return the addressed portion of the envelope in 


) 
(4) Give us your new address—complete—including the Postal zone number. 
(5) 


Thank You! 


Circulation Department, The C. V. Mosby Company, Publishers, 3207 


Washington Blvd., 


Specially designed and produced for 
American Journal of Obstetrics and Gyne- 
cology, this file will keep one volume, or six 
issues, clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume File 
on your bookshelf. Its rich red and green 
Kivar cover looks and feels like leather, and 
the 16-karat gold leaf hot-embossed lettering 
makes it a fit companion for your finest 
bindings. The Volume File is reasonably 


Hesse jones Box Corporation 


Preserve Your Journals 
With This 


Hesse Jones 


Volume File 


priced, in spite of its costly appearance. It 

is sent postpaid, carefully packed, for $2.50 

each. Most subscribers will find it more con- 

venient and economical to order 3 for $7.00 

or 6 for $13.00. When ordering specify 

file for American Journal of Obstetrics and j 
Gynecology. Send check with order. Satis- 

faction guaranteed. Can be sent to U.S. and 
possessions only. For prompt shipment, or- 

der direct from 


(Since 1843) 


P.O. BOX 5120, PHILADELPHIA 22, PENN. 
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—PET MILK COMPANY 


CRORE | 


THE CASE OF THE FLIGHTY APPETITE. 


The pickles-and-pie whims of pregnancy, real as they 
may be, are no laughing matter to the physician. 


At a time when the need for milk nutrients is increased, 
and caloric restriction may be advisable, PET Instant 
Nonfat Dry Milk can play a vital role. 


Here is a concentrated source of those nutrients most 
needed in the prenatal diet . . . and being virtually 
fat-free, PET Instant has only half the calories of whole 
milk. It has a delicious, sweet-fresh flavor as a beverage 
... dissolves at the touch of water. It can boost 
nourishment in cooking . . . added, in dry form, to 
dishes that ordinarily do not contain milk. 


And the cost does the family budget a kindness... as 
little as 8¢ a quart. 


36.5% Protein (in dry form) 
All the calcium and 
B-vitamins of whole milk 
without the fat 


January, 1960 


DISSOLVES 
INSTANTLY 


Instantized so it dissolves 
almost at the touch of water. 


©1959 


ST.-LOUIS 
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newest advance in iron therapy 


THE 
EFFECT 
THIS IRON 
PRODUCES 


...ISA 
CONSISTENT 
HEMOGLOBIN 
RESPONSE 


PATIENTS ON SIMRON REPORT NO GASTRIC UPSET, 
NO BLACK STOOLS, NO CONSTIPATION OR DIARRHEA 


Simron is iron (ferrous gluconate) in a dramatically different agent* which facilitates iron absorption. 
Eliminates cause of iron intolerance: Simron increases iron absorption in the G.I. tract. That’s why it 
cancels the need for “‘iron overload.’’ The greater absorption of usable iron virtually eliminates nausea, 
G.|. upset, or black stools. In a series of 40 Simron-treated patients,! only one reported side effects. 
Patients who ‘“‘can’t take iron’’— now can: Simron is preferred wherever iron is indicated. Especially 
useful in patients who can’t tolerate other iron therapies—for example, gravida, duodenal ulcer, colitis 
—where gastric upset is discomforting and black stools may mask a serious condition. 


Prescribe one capsule t.i.d. between meals. In bottles of 100 soft, gelatin capsules, containing 10 mg. 
ferrous gluconate and Sacagen. 


SIMRON 
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*Sacagen—special absorption agent. 
Trademarks: ‘Simron,’ ‘Sacagen’ 
1. Ausman, D. C.: J. Am. 
Geriatric Soc. 7:268, 1959. 


THE WM. S. MERRELL COMPANY 


New York ¢ Cincinnati * St. Thomas, Ontario 
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Disrobe ... scrub suit... 
shoe change or sterile cover 
...cap and mask...scrub... 


deep scrub... sterile gown 
. sterile towel... sterile 
gloves ...care...caution... 


and a contaminated floor sur- 
face shatters the chain of 
asepsis. 


Sepsis control, however, can- 
not simply be an OR concern. Sepsis con- 
trol must be recognized as a problem 
affecting the total environment of the 
hospital. No surgeon, no infections com- 
mittee, no bacteriologist can overlook the 
importance of housekeeping—housekeep- 
ing technics and equipment—in the con- 
tinuing fight against cross-infection 
hazards. 


The Kent Microstat* is a potent new 
housekeeping weapon, both as mechanical 
maintenance equipment and as an in- 
tegral part of a rigid new housekeeping 
technic, against hospital sepsis. 


TRAPS BACTERIA 


In both wet vacuuming, including the 
dramatic new OR flooding technic, and 
dry vacuuming, the new Kent Microstat 
can be used safely in all areas of hos- 
pitals. Its special filter traps essentially 
all bacteria before the air it takes in is 
exhausted. Recent tests demonstrate the 
100% efficiency of the Kent Microstatic* 
Impaction Filter in preventing microor- 
ganisms of submicron size and larger 
from escaping in the exhausted air.! 


1Allen, H. F.: J.A.M.A. 170:261, 1959; and further 
research data to be published. 


*Trademark of the Kent Company, Inc., Rome, N, Y, 
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ELIMINATES TURBULENCE 


The gently diffused, upward deflection 
of the Microstat’s exhaust stream mini- 
mizes dangerous turbulence which could 
dislodge bacteria laden dust particles 
from uncleaned portions of floors, walls, 
ceilings, or ledges. 

Research determinations have shown 
that “ordinary” machines create. such 
turbulenceina test area that a substantial 
increase in the count of airborne bacteria 
is observed. After long periods of running 
the Kent Microstat in the same area 
under the same test con- 
ditions, the airborne 
bacteria count re- 
mained very near the 
resting level.? 

“Wheeler, W. E.: Data to be 
published. 


For your own infor- 
mation or that of your 
Infections’ Committee 
about Microstat, and 
the Microstat Wall 
Poster that pictorially 
describes safe house- 
keeping technics, 
write us for our com- 
plete Fact and Data 
Kit. Simply refer your 
request to 


MICROSTAT 


THE KENT COMPANY, INC. 
Rome 4, N. Y. 
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SINCE 1934 


WHITTAKER LABORATORIES, Inc 


PEEKSKILL, NEW YORK 


SPECIALIZED 

to Laboratories 

all over 


North America ~ 


“The Bulletin of Laboratory Medicine”’ 
is published monthly by Biochemical Procedures to 
keep physicians and laboratorians abreast of current 
developments in the clinical laboratory field. Write 
for a complete set. 


. Please write for Fee Schedule & Mailing Containers 


IOCHEMICAL PROCEDURES 


12020 Chandler Boulevard 
North Hollywood, California 


c. “The Laboratory for Laboratories” 
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for therapy 
of overweight patients 


- d-amphetamine 
depresses appetite and elevates mood 


meprobamate 
eases tensions of dieting 


(yet without overstimulation, insomnia, 
or barbiturate hangover.) 


BAMADEX 


MEPROBAMATE WITH D-AMPHETAMINE SULFATE LEDERLE 


is a logical combination in appetite control 


Each coated tablet (pink) contains: meprobamate, 400 mg.; d-amphetamine sulfate, 5 mg 
Dosage: One tablet one-half to one hour before each mecl. 


LEDERLE LABORATORIES 


A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 


TOXICOLOGY & MISCELLANEOUS 
CHEMISTRIES 


Lead « Arsenic Transaminase 
Lipids + Antistreptolysin 
Hemoglobin Identification 
Proteins by Electrophoresis 
Serum Iron.¢ Iron Binding 
Capacity « Paternity Tests 
Copper Magnesium 


ENDOCRINE ASSAYS 


Aldosterone + Catecholamines 
Serotonin » 17-Ketosteroids 
and Fractionations « Protein- 
Bound lodine + Estrogens 
Butanol Extractable lodine 
Pregnanediol + Pregnanetriol 
Corticosteroids» Gonadotropins 


f 


5 


Am. J. Obst. & Gynec. 


2S Yours 
Succesyful Che 
Without a Ditypheagm 
| 
| 
| 
| 
q 


WITH VESPRIN 


Squibb triflupromazine hydrochloride 


NAUSEA 
VOMITING 


Dosage: Intravenous, 5 to 12 mg. / Intramuscular, 5 to 15 mg. / Oral prophylaxis, 20 to 30 mg. daily / Supply: Tablets, 10, 25, and 50 mg., 
bottles of 50 and 500 / Emulsion, 30-cc. dropper bottles and 120-cc. bottles (10 mg./cc.) / Parenteral Solution, 1-cc. sche dose vial 
(20 mg./cc.) / 10-cc. multiple dose vial (10 mg./cc.) / Vesprin Injection Unimatic (15 mg. in 0.75 cc.) , 

====== Vesprin/the tranquilizer that fills a need in every major area of medical practice/ Al 
anxiety and tension states, pre- and postoperative tranquilization, alcoholism, and obstetrics = ae 
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W h e ia} What do you look for in a pre- 


natal supplement, Doctor? 


9 
there S Calcium, of course, and iron, 
d pr am as well as the essential vita- 


mins and minerals. (With 


Ih her new Pramilets, you get: a 


’ good supplemental dosage of 
utur Phosphorus-free calcium plus | 
important iron—ferrous fumarate—plus all the 
other necessary nutrients.)m What does your preg- 
nant patient look for in a prenatal supplement? 
Convenient dosage? A tablet she can swallow? A 
pretty bottle for her dresser? Make it Pramilets, 
then. She gets them all—and you Q| e || | 
get a formula that will carry her 
through term. Pramilets, in grace- | } ( : ( (| 
ful Table Bottles 


of 100 Filmtabs. Pra ml lets | 


New Pramilets: Comprehensive 
vitamin-mineral support with 
just one Filmtab daily. 


912163 
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CLINICAL PHARMACOLOGY AND THERAPEUTICS will publish 
objective and authoritative papers dealing with the evaluation 
of the effects of drugs in man. It will present comprehensive 
papers on new drugs and critical re-evaluations of old ones. 

It will include editorials, symposia, reviews and a 
correspondence section for informal reports. It will also offer 
brief commentaries on new pharmaceuticals as they are 
introduced, with advice and prognostications of authorities, 
as unbiased guides to their use before extensive clinical 
experience is available. 


Papers to Appear in Early Issues: 


The Actions and Uses of Anthelmintics . . . The Respiratory 
and Circulatory Effects of Opiates and Narcotic Antagonists 

. The Pharmacologic Basis of the Choice and Use of Drugs 
in Myasthenia Gravis... The Present Status of Anabolic 
Agents... The Actions and Uses of Hypoglycemic Agents... 
The Mechanism of Action of Diuretics in Hypertension .. . 
The Newer Drugs in Amebiasis . . . The Reliability of Reports 
on Drug Evaluations in Man... Experimentation with New 
Drugs on Man: A Symposium . .. Pharmacology of Muscle 
‘Relaxants in Man. 


THE C. V. MOSBY COMPANY, 3207 Washington Boulevard, St. Louis 3, Missouri 
Dear Sirs: 
Enroll me as a Charter Subscriber to CLINICAL PHARMACOLOGY AND 
THERAPEUTICS. Send the first two issues free. Bill me for $12.50 (Canada & 
Latin America, $13.00; elsewhere, $13.50) for the next six bimonthly issues. 
(Attach your check; receive 3 issues free!) 
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PATIENT EDUCATIONAL 
CHARTS FOR OFFICE USE 


F MOUTH OF UTERUS 
R-RECTUM 


A-ANUS V-VAGINA 


STANDING 


Educationel Departm=nt, 


4 
OL- OUTER AND 
TL- INNER LABIA 7 ONE OF THE PAIR 


CLCLITORIS ; 


FEMALE PELVIC ORGANS 


» New York, NY 


PREMENSTRUAL 


CERVIX 


OF LUBRICATING 
GLANDS 


These laminated plastic-covered 
charts in color (prepared by R. L. 
Dickinson) will help you to explain 
pelvic anatomy and reproductive 
organs to female patients. Suitable 


for grease-pencil use and erasable. 


* laminated plastic for permanence 
always fresh-looking 
% 2 charts 8%” x 11”—back to back 


* diagrams in color 


TAMPAX 


January, 1960 


MENSTRUAL 


LINING 
OF UTERUS 


MOUTH OF CERVIX 


POSTMENSTRUAL 


IN THREE 
STAGES 


SCALE 


HYMEN 


INNER LABIA 


FEMALE REPRODUCTIVE ORGANS 


Educational Department, Tampax Incorporated. New York, NY. 


Medical Director 
Department JOG-10 
Tampax Incorporated 
Palmer, Mass. 


Name 


Please send me FREE your Patient Educational 
Charts of Female Pelvic and Reproductive Organs. 


Address 


City. 


Zone 


State 
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Contains the ESSENTIALS 
5th Edition 


SYNOPSIS of OBSTETRICS 


JENNINGS C. LITZENBERG, B.Sc., M.D., F.A.C.S., Late 
Professor Emeritus of Obstetrics and Gynecology, University of 
Minnesota Medical School. Revised by CHARLES E. McLEN- 
NAN, M.D., Professor of Obstetrics and Gynecology, Stanford 
University School of Medicine. 1957, 5th Ed. 403 Pages, 474” 
x 754’’, 163 Illustrations. Price, $6.00. 


In this small, inexpensive volume is concentrated a large amount of information 
about obstetrics. It is accurate and has been brought up to date. The reader is 
given in 1-2-3 order definitions, descriptions, treatments, procedures, indications 
and prognoses. Obstetrics—both normal and abnormal—is covered quite fully. 


Designed as a quick reference for essential material in obstetrics this book follows 
closely the presentations in standard textbooks covering the specialty. It starts 
with chapters on ovulation and fertilization, implantation, and endocrine function 
in pregnancy, and proceeds after a brief but comprehensive survey of the physi- 
ology of pregnancy, to the diagnosis and management of normal pregnancy, includ- 
ing excellent remarks on antenatal care. The management is discussed in consider- 
able detail, while abnormal mechanisms are considered somewhat briefly. Later 
sections deal with medical complications of pregnancy, the pathology of labor and 
the puerperium, dystocia due to contracted pelvis, antepartum and postpartum 
hemorrhage, and the volume concludes with a short section on obstetric surgery. 


NEW MATERIAL IN 1957 EDITION! 


The chapters dealing with fetal and maternal physiology have been extensively re- 
written, and major revisions have been made in many other chapters, notably those 
concerned with injuries and diseases of the fetus, abortion and premature labor, 
and dystocia due to contracted pelvis. 


THE C. V. MOSBY CO. Eee 

3207 Washington Blvd., St. Louis 3, Mo. 

Gentlemen: Please send me the Fifth Edition of 
today from Litzenberg-McLennan “SYNOPSIS OF OBSTET- 


RICS,” published in 1957, and priced at $6.00, on 
10-day approval. I understand if I am not com- 


[] Attached is my check. [(] Charge my account. 


3207 Washington Bivd. 
St. Lovis 3, Mo. 
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COMPAZINE’ 


brand of prochlorperazine 


Injection 5 mg./cc. 


To prevent or control: : 
1. nausea and vomiting 
2. anxiety and restlessness 


¢ hypotensive effect is minimal 


e minimal alteration of analgesic/an- 
esthetic regimens due to lack of 
significant potentiation 


e may be given I.V., as well as I.M. 


¢ pain at site of injection has not 
been a problem 


2 cc. Ampuls*—boxes of 6 and too. 
to cc. Multiple-dose Vials*—boxes of 
I and 20. 


*Also available in special hospital. packages. 


Additional information on request. 


SMITH 
KLINE & 
FRENCH 
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to relieve pain in OB-GYN practice... 


Postpartum pain © 
Episiotomy 
Dilatation and curettage 
Vaginal surgery 
Hysterectomy 
Breast engorgement 
Postspinal cephalalgia 


remember Zactirin 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyet! 
After using ZACTIRIN in 92 obstetrical and postsurgical gynecological patients, 
Roden and Haugen! conclude from the patients’ own reports: /n obstetrical patients 
—“‘‘an effective analgesic for the usual types of pain occurring during the postpartum 
period.” Jn gynecological patients—‘‘satisfactorily relieves mild or moderate post- 
operative pain occurring as the result of major and minor surgical procedures.” 
Side-effects—‘‘infrequent and mild and did not necessitate discontinuing use.” 


Supplied: Tablets, bottles of 48. Each tablet contains 75 mg. of ethoheptazine citrate and 325 mg. 
(5 grains) of acetylsalicylic acid. 


1. Roden, J.S., and Haugen, H.M.: Missouri Med. 55:128 (Feb.) 1958. 

e original Wyeth non-narcotic analgesic plus anti-inflammatory action 
e orally administered 

e prompt, long action—relief equivalent to that of codeine 
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To simplify 
and assist 

PRENATAL 
Management 


a Recommended Dosage: 
4 4 Tablets Per Day 


Soluble Phosphorous Free Calcium, 
High Pyridoxine, Vitamin B-12, 
Ferrous Gluconate plus Catalyst. 


Samples upon Request 


FREE 


Pregnancy brings prob- 
lems. Fosfree tablets 
aid in the manage- 
ment, prevention, and 
control of: 


NAUSEA 
@ ANEMIA 
® LEG CRAMPS 


® VITAMIN AND 
MINERAL 
DEFICIENCY 


PHARMACAL CO. 


San Antonio 6, Texas 


HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


GRAFAX MODEL “S” 
KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


Permanent records—400 tests per roll 
Standard cylinder contains CO, for 500 tests 
Controlled adjustable maximum pressure 
Lowest in cost—to buy, operate and maintain 
Compact & portable—weighs only 15 Ibs. 


Send for descriptive literature 


GRAFAX INSTRUMENT CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 


January, 1960 


al 

logical 

adjunet 

to the 
weieht-reducine recimen 


meprobamate plus d-amphetamine 


ces appetite.. ele 
Istons of 


or barbiturate 


Page 133 


| 
4 
: 
| 
| 
\ 
{ 
4 
j 
| 
| 
| 
| 
{ 
| 
| 
i | 
i 
e 
e 
(Lederle) 
| 
LEDERLE LABORATORE 
AD AMERICAN CYANAMED COMPANY 1 


3 
| 


Brighten 
the day 


overcome 


depression, fatigue, lethargy 


improve 


spirits and performance 


with 


R iT a | 
hydrochloride 
(methylphenidate hydrochloride CIBA) 


Smooth-acting 
antidepressant 
and stimulant 


- Ritalin brightens outlook and 
renews vigor—overcomes drug seda- 
tive effects—often improves behav- 
ior in the elderly. In most cases, 
Ritalin does not overstimulate, has 
little or no effect on appetite, blood 
pressure or pulse rate. 


SUPPLIED: Tablets, 5 mg. (yellow), 10 mg. 
(light blue), 20 mg. (peach-colored) 


I B A SUMMIT, N. J. 2/2419MK 
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You can relieve 
cramping, heartburn, 
distention... | 
as well 
nauseé 
vomiting 


AS 
and 


®) 


Com DIC Spansule’ 


*‘Combid’ does more than simply relieve nausea and 
vomiting of pregnancy. Cramping, heartburn and 
distention—so often accompanying and complicating 
pregnancy—also are effectively relieved by “‘Combid’. 


In pregnancy, ‘Combid’ Spansule capsules reduce 


e secretion * nausea and vomiting 


¢ spasm * anxiety, tension and apprehension 


for 10 to 12 hours after one dose. 


brand of sustained 
release capsules 


brand of 
prochlorperazine 
and isopropamide 


Each ‘Combid’ capsule contains 10 mg. of Compa- 
zine® (brand of prochlorperazine) and 5 mg. of 
Darbid® (brand of isopropamide), the potent, in- 
herently long-acting anticholinergic. 


Smith Kline & French Laboratories, Philadelphia 


SMITH 
KLINE & 
FRENCH 
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Tampax Incorporated 129 
Teckla, White Cotton Gowns -~-----~---- 120 
Thomas, Publisher, Charles C ~------~-- 11 
Travenol Laboratories, Inc. ~---------- 23 
Walker Laboratories, ING. 138 


Wallate 
hs Siemitoslapebewiasten 13, 30, 31, 5%, 72, 88, 102, 111 


Warner-Chilcott Laboratories ---- 7, 95, 119 
Westwood Pharmaceuticals ~-------~-- 73, 74 
White Laboratories, Inc, ~------- 5, 26, 27 
Whittaker Laboratories, Inc, ~--------- 124 
Williams & Wilkins Company -~-------- 39 
Winthrop Laboraterie® 25 


Wyeth Laboratories —_ 60, 65, 103, 109, 132 


While every precaution is taken to insure accuracy, we cannot guarantee against the 
possibility of an occasional change or omission in the preparation of this index. 


January, 1960 
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gas is for balioons... 
not for 
pregnant 
women 


3 PRECALCIN 4 


Unlike most prenatal supplements, the PRECALCINS do not generate car- 
bon dioxide gas when ingested (see above). Thus, patients experience 
more comfortable pregnancies—without therapy-induced belching, gas 
pains, or gastric distention. What’s more, the PRECALCINS supply more 
vitamins, minerals, and bioflavonoids than most other one-a-day supple- 
ments ...and at a low, low cost per day. So give your patients gas-free 
supplementation and make every pregnancy as nutritionally perfect as 
it is comfortable. 


prescribe the | | ») CC l 


for gas-free prenatal nutritional support 


PRECALCIN®: A complete one-capsule-daily vitamin and mineral formula containing cal- 
cium and phosphorus (as dicalcium phosphate); bottles of 100, 500 and 1,000. PRECALCING 
LACTATE: A complete one-capsule-daily vitamin and mineral formula containing calcium 
(as lectate) without phosphorus; bottles of 100, 500 and 1,000. PRECALCIN®-D: A one-dose- 
daily, two-capsule formulation providing extra-generous amounts of calcium (as lactate and 
phosphate, 1200 mg.); bottles of 60 and 300 pink and blue capsules — the pink capsules 
containing vitamins and minerals, the blue capsules containing calcium. 


WALKER LABORATORIES, INC., MOUNT VERNON, NEW YORK 
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THE RECOMMENDED DAILY DOSES 
PRODUCE THIS MUCH GAS — BUT 
NOT THE PRECALCINS—These bal- 
loons dramatically demonstrate 
the amount of carbon dioxide gas 
released when the recommended 
daily doses of six of today’s most 
frequently prescribed prenatal 
supplements are dropped into 
simulated gastric juice. The out- 
standing exception seen here is 
PRECALCIN which, like PRECALCIN 
LACTATE and PRECALCIN-D, pro- 
duces no gas. The reason is sim- 
ple: All three PRECALCINS contain 
well-tolerated, gas-free sources 
of calcium — as lactate and/or 
phosphate — while the other five 
supplements contain calcium 
carbonate. When the carbonate 
salt reacts with gastric juice 
(CaCO3s + 2HCI> CO2t+CaCla 
+H20), carbon dioxide is liber- 
ated—both in the test tube and in 
the stomach. So avoid such gas- 
eous discomforts of pregnancy. 
Prescribe the PRECALCINS. 


Am. J. Obst. & Gynec. 
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Gynec. 


Ideally 


Suited for 


lherapy* 


just two tablets 
at bedtime 


After full effect 
one tablet 
suffices 


hauwiloid 


alseroxylon, 2 mg. 


In Hypertension 


*B 
ecause 
- RAUWILOID provides effective Rauwolfia 


action virtually free from serious side effects... 
the smooth therapeutic efficacy of Rauwiloid 


When seve potent deni ue is associated with a lower incidence of certain 


needed, prescribe one of the con- | unwanted side effects than is reserpine...and 
venient single-tablet combinations 


Rauwiloid® + Veriloid® 


alseroxylon 1 mg. and alkavervir 3 mg. 
or RAUWILOID can be initial therapy for most 


Rauwiloid®+Hexamethonium hypertensive patients... Dosage adjustment 
alseroxylon 1 mg. and hexamethonium 


with a lower incidence of depression. Toler- 
ance does not develop. 


chloride dihydrate 250mg. is rarely a problem. m4 
Many patients with severe hypertension can be main- 
tained on Rauwiloid alone after desired blood pressure 
levels are reached with combination medication. Mastes VES 
orthridge, California 


ANOTHER STUDY: CONFIRMS: 
EXCELLENT OBSTETRIC: ANALGESIA 


WITH LERITINE 


Clinical results with LERITINE in 155 obstetric patients. 


w@ rapid relief of pain: “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
2Y2 times that of meperidine...” 


@ wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed .. . nausea and vomiting during 
labor were extremely rare...” 


@ minimal effect on newborns: “condition of the infant at the 
time of delivery...when compared with a group sedated with 
meperidine ... shows a consistently higher rating.” 


mw high patient acceptance: “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and — — 
tion with the method in 83-85% of cases.” 


1. Wizenberg, M. J., et al.: Am. J. Obst. 
& Gynec. 78: 405 (Aug.) 1959. 


(anileridine) 


effective even for 


parenterally or orally 


Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


Merck Sharp & Dohme, owision or merck & Co., Inc., PHILADELPHIA 1, PA. 
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